UNIVERS; 

LIBRARY 



OU 172616 > 


7J 

< 


NIVERSAL 




piKwj&i 


Miii&tiA - 1 


vm/** 


UNIVERSITY LIBRARY 




mwm, . . Accession No. 

wmt. w , r .. , . 

U'm«miSS»6rk . 

■■ ■ . • 

UTMlfc^ok should be returned on or before the date last marked below. 




INDIAN 

INDUSTRIAL COMMISSION 

1916-18 

APPENDICES 

TO THE 

REPORT 



Price one rupee er one thilling and eh pence. 



1 INDUSTRIAL COMMISSION 

1916-18 


APPENDICES 

TO THE 

REPORT 



CALCUTTA 

SUPERINTENDENT GOVERNMENT PRINTING, INDIA 

1919 


trite one rupee or one chilling and tig pence. 


Agents ter the Sale ol Books Published by the 
Superintendent ol Government Printing! India. Calcutta* 




n.iirl:-l-l" Jl IVi. B lit. riruie!- Mm I, Li-IuMiT *|iinr^ 

I.mhI-iii. II .l a . 1 

b'i n.1 r.nil. Th-m-li. TiIU-iht A #•■71. I’url'T Liiw. 

I.. I .. nn> I -Li, Mi—> mu HH, I Hulun. W . 1 '. 

ISmnnl l|iinnl- l li 1 II. Sn-x l-ml 

I mnl.4i. W. 

P. S. K n- ; * -"‘■in'. 5 * 4. limit Mnilli iHnvI. ll-i*- 

HIlMlfa |J ■lull III. S.V, 

II. *. kin-! A ftL. I ih-Eliill. K-r.. file! !!« Ml Hall. 

I ■i|||l>4h W. 

f.rimlbv A lb., :>l. I^rlumi-iil Slmrf. li'ii.hm. S.W. 
I.U1SH! A To-. 40. limit llwll Sheet, biiiilim. W.lV 


W. Tlm-S-r A f h, i Owd I,um. r.nmlui. tC. 

T. lUvr l.'iiYiih Ltd., 1. A.M|JJ Ternra. fjmdoa, 

W.r. 

Wm. Wi k-f a Shi, Bwi flrcrt, Mrairl, Loadon. 
IL IK. I.I..I Sin«i!l. All A .11. Imcnl Himd, OnTunL 
|V.vlilmi I9 m|| A fit, l.hl, HunlfUse. 
iiliw nml Ikiyil, T«i-iiMhIh Ciinrt. 1 ilini>nnrti- 
K. him-.nliv. I.li|. a 110. lirnilim Stm-i, Dnbllik 
Ernnl I^yihii. 2*. line r-mMimrt* 1 , Kiri*. 

JVailluus MJImSK. He* II*inu a t IIhIUbiL 


II IIDIA AID CETLOI. 


Tim. k-r. S|dnk A Hi . f.iVTlIs ami SimLi. 

Xniiun A Ilk. l'al.-ulv.i. 

It. I ihil'RV A Ilk. Till ill Id. 

S. k- I . ili-ii A lb., (bln: Mp. 

I!. lijirrjAF A lb., I'lhiitl.i. 

Thr I iiill.! n wliikilMiii|4\ !► !■■■!. KuJ. Iknk IVvit 
r.ii ulln. siml 2 >s \.innli|nu. IM 

rull'TiwTIli A 111. 1 1 lulu 1 . 1 1.1. (V- nllv 
Aal II. SbiiViir I'-ilmil'ir A Shiva. Oh. £1. llnrri«ni 
Kni-1. I iL-iilia. 

Hi.- HiVu-ii I llTiiy. I J \ ili.inrliifb* 1 ' 1 RumI. Oil- Mila. 
M.in-1-nl I/!i ijlun 1 1 ■■i*-: i!.y, l.im | rl l i .hisLu, 

I ill ■ li.'ul % ■'i-iik i iV-.iik. 
l|iJ-.-!lil I 'lli 1 III A I'll.. >l:i«lr.M 
I. kab.nerir.il li.r * Mailrae. 

||. .1. PC.ila—- all A lik. Ma.'i Ik 
4. M'irtl.y A r.k. Me in-k 
TIii'IUI-h h A I'm Alnilni-. 

Trmi'p 1 ft i ■«.. M.nlrj*. 

P. K. ILm-i I>«t A I'ii.. '1.1'lu*. 

Vi- A I ik a Jl-ulrjk 

K. H. iiai|uliliri-.liiiA K'Hi 1 , ILilura. 

Tlwi a k»r A I ik. Mil-, r-iii'my. 

.1. J. CtnaMlii* A Ok, lki>Bhiy. 

1)l IL Tjr.i|n«MnaLi. km A Ck. Kovnliay. 
blit. Hmllu'Ml Alumnro Onpvn. IV*ml«ay. 


SiimliT r.«:elwn ■. r*Nnlnjr. 

Uiifsil .X.ir.'t m ft i'll., Iiomtay. 

Him rlumlu fiortn.1 A 4 ml KsllmiWI. Iknituy. 

Tin- MimUnl liiNik-lfili' Kiro-li'. 

A. 11. U'le-4-r* r.k. A:ialeii«nL itfnili .1 ami lianhap. 

X. IL Milliiir, Su|it.. Sun Kaimn IlimV Froe^ 
AlblnlMil. 

Hai Salmi V. HuLili HMi ft Ikm. tilld l-Aa VtmL 
Ulna* ami lllalmhail. 

Knoa Xii^iiLi a miis liilmip. 

Snpi-i Aiii.thmii IH|4li4 MMmi ftw, Ban?**. 
3lan.isir, iln- - IlltniJila." Baiqair. 

s. C. Tb'uL.lir, l^viifv, Slud-nU ft Cb. a (M 
IHur. 

A. M. A J. Krr^P-nn. Ovlnn. 

3 |jnai!iT. Kil.if*H!inul IhiSi IbidlA. Xinv iii 

Jllldi-lllaA 1 ,* 

MaiL.-j.-r IV lr.ii-rl.il Ibmk H-put. 0.1, (lmiidarF 
rimr -Onvi. Ik-Hii.* 

Xlani ^r. - T!i.i Aar.i l|i-.lh!il Hall nml fti-upmlm 
Awliili-n. UJ." (khHVfiHi |ii A. Jiilui ft IAk. 
iw.' 

Su>i.. isi*-l l.b.k lUk ami TtM Ikmltorja 

r. Tjra.l uh.iry A Ca.. MiAh.* 

II. IJikbil, Mul.r. rtc, 7, ikiulli Bind. AlbMia*" 
Bam flay.il Aimivala. liH. Katra, JUInhaba-L* 

IL r. A Bind ft Sum. Miar. 1 
XauaHLT. Nrvil klihum lYm, bifkaav. 1 


• Mra la fiv urn ibIb ■! L-V^iteo Dii<aitmnl puldlntlav* vulfh 



3 


the country, is sufficient to show that there are room and opportunity for a very suMant : al 
development of manufacturing and other industries. 

2. It will be the business of the Commission, after establishing the fundamental propor- 
tion by a critical analysis of the facts, to suggest the most profitable lines of action with the 
object — 

(a) of drawing out capital now lying idle ; 

(J) of building up an artisan population ; 

(c) of carrying on the scientific and technical researches required to test the known raw 

materials and to design and improve processes of manufacture ; 

(d) of distributing the information obtained from researches and fiom the results of 

experience in other countries ; and 

(c) of developing the machinery for — 

(1) financing industrial undertakings, and 

(2) maikeiing products. 

3. As the result of the examination of Government iceoids and preliminary discussion 
with various authorities, the following suggestions have been made regarding problems likelv 
to come before the Commission. These suggestions are now being distributed among the 
Local Go\ernments with a view of obtaining furtliei suggestions during the current monsoon 
tour. 

I, The President will he grateful for any suggestions in addition to, or in modification 
of, those given below, in order that, at the end of the monsoon, it will he possible to .sketch 
out a tour programme for the Commission, and to frame a list of questions for the a^M.mee 
of witnesses. 


II. — CoiLICTIOX oi nwaiMINAUY INFORM \TI‘>X. 

5. The Commission will assemble during October next, and, as soon .is possible after- 
wards, will proceed by touring through the provinces, to collect evidence through independent 
witnesses, representatives of local Committees and institutions, and bv peisonal inspection of 
industrial enterprises. 

f>. In view of the limited time at the disposal of the Commission, it would he an advan- 
tage in each of those provinces not. already provided with a Director of Industries or an 
Advisory Board, to organise at once a representative Committee assisted, if piacticahlo, by an 
officer on special duty. Steps to this end have alieady been taken by some of the Local 
Governments. 

7. These representative Provincial Committees would he responsible for giving precision 
to questions that are now being discussed vaguely in general terms, for example, by stating 
them for concrete cases. The Provincial Committees would compile lists of iaw materials 
available locally and suitable for the establishment of new industries, and also lists of raw 
materials that might be imported as accessory material, or even as the piineipal raw matmal 
with the same object. From this and other information at their disposal, they would foim 
lists of industries already tried or new, that appear to he suitable for encouragement nccoiding 
to the special circumstances of each province, calling attention to enterprises that have been 
obviously successful or offer distinct niomi^e of success. They might profitably make detailed 
and, when necessary, confidential studies of a few typical examples of recent failures, in order 
that the causes which have contributed to such lailuies may he brought to the notice of the 
Commission. They would also advise the Commission as to the names of suitable individual 
or representative witnesses. 

S. It is suggested that, during the next cold weather tour, the time at the dispo^l of the 
Commission in each piovince might he divided as follows : — 

(a) examination of individual witnesses, with, as convenient, 

(J) visits to typical works or industrial centres, followed by 

(c) a general conference between the Commission and the representative Provimial 
Committee. 

y. The Commission will devote from a fortnight to three weeks to each of the larger 
provinces, and it will be an advantage to obtain from each Loi al Government, before the end 
of September, a programme indicating the most suitable centjes for taking evidence and the 
most suitable places for visits to representative indu^trie-. It will be uecessaiy to obtain, 
about the same time, a list of the individual witnesses nominated, in older that they may 
be supplied, about the middle of October, with a scries of questions for th^ preparation of their 
preliminary written statements. It may b»* possible, in some cases, however, to nominate after 
this date additional witnesses on special subjects, hut the Provincial Committee* will doubtless 
take care that, in giving such advice, the programme in each case is not overloaded. 

III.-— DsYfcLOrUOT OF Of I I Cl IL ADMINISTRATION. 

10. Under this heading arise problems connected with the establishment or development 

of Imperial and Provincial Departments which are concerned, in one wav or another with 

♦ 

- A 
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industrial enterprise. In some provinces, there are already at work Directors of Industries, 
assisted by technical experts and in some cases, advised by Boards of Industries, while in other 
provinces, proposals for a similar organisation are under consideration. It is obvious that, to 
effect improvements in the unorganised or cottage industries, such as hand-loom weaving, and 
in anv industry in which local circumstances completely supersede technical considerations, the 
establishment of provincial departments is likely to he advantageous ; but for some of the 
larger industries, in which purely technical matters are paramount, it may be advisable to 
form Imperial Departments. 

11. It has been suggested that such central organisations might be formed for some of 
( he following : — 

(a) chemistry, including agricultural, metallurgical, tinctorial, and pharmaceutical 
chemistry ; 

[h) the leather and hide industries ; 

(c) glass-making; 

(</) sugar and alcohol manufactures ; 

(/) paper-making; and 
(/) oil-seed industries. 

12. Opinions might he obtained as to whether any Imperial Departments of this descrip- 
tion should he constituted, and, if so, for what subjects. The nature of their administration 
should also be considered, th;it is, whether their beads should be purely advisory, witli inspect- 
ing powers, as in the Forest Department, or should have administrative and executive control 
as in the smaller and more specialised Geological Survey Department 

L3. It will be important also to obtain evidence as to the organisation of Piovincia! 
Industrial Departments, and the advisability of instituting Provincial Boards of Industries, or 
Advisory Committees, to include non-ollicial members. Evidence as to the constitution and 
functions of these Boards or Committees should be obtained. 

Ik Finally, it will be neeessaiy to obtain opinions regarding the relationship of a 
Pi oMncial Industries Department with an Imperial Department of the kind mentioned in 
paragraph 11. 

ir>. Evidence might also be obtained on the following points : — 

(■/) the suitability of the present, system of collecting and distributing statistics and 
commercial intelligence, by the Director of Statistics and the Director-! ienc-ra l 
of Commercial Intelligence, respectively ; 

(4) the advantages of establishing or assisting special journals for the chief industries 
and also general industrial and trade journals ; 

(<■) any recognisable advantages which have followed the issue of special monographs 
and other Government publications such as those of the Forest and Geological 
Departments ; 

(</) the formation of commercial museums, and of sales agencies or of commercial 
eniporia, in the principal towns of India and possibly abroad, for the display 
and the sale of the products of unorganised cottage industries; 

(<) the institution of periodical industrial exhibitions; 

(/) the appointment of trade representatives in other provinces, and, for the whole of 
India, in Great Britain, the Colonies and foreign countries ; 

(//) the possibility of establishing some system of Government certificates regarding 
tlie quality of products, accompanied by the institution of testing laboratories ; 

(//) the regulations of trade marks and the working of tho patent laws ; and 

^t) the suitability of the present law for the acquisition of land on behalf of industrial 
companies. 

IV. — Government aio to industries. 

10. Evidence might suitably he collected regarding the experience so far obtained of 
financial and technical assistance rendered to industrial enterprises, and opinions mi^ht he 
obtained as to the most suitable form in which Government aid can be given to existing or 
to new industries. 

1 7. The following methods have been suggested, and some have been tried, at different 
times 

(a) loans and mouoy grants-in-aid ; ^ 

(A) supply of machinery and plant by Government on the hire-purchase system ; 

(c) guaranteed dividends for a limited period, with or without subsequent refund to 
Government of the expenditure incurred in paying dividends at the guaranteed 
nte ; 

(«/) guaranteed Government purchase of products for limited periods; 

ff) concessions of land ; 

if) special railway transport facilities and rates ,• 
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(jji) bounties and subsidies ; 

(A) pioneering industries and banding them over to private companies; 

(i) loan of services of Government-employed experts. 

IP. With regard to any of theso forms of direct Government assistance, it will he important 
to obtain opinions as to whether, and to what extent, they should he accompanied by Govern- 
ment control, as for instance, by the appointment of Government l)ii eetors for the peiiod 
during which the direct assistance lasts. The information collected by officers placed on 
special duty will assist the Provincial Committees and the Commission in considering the 
extent to which Government aids to new enterprises will compete with those already existing 
and with established external trades. 

V. — Technical and sc-hnhhc woke. 

19. (a) What can bo done to improve the labouiei s' efficiency ami skill, generally or in 
particular industries ? What advantages have followed from the establishment of industrial 
schools? What experience has been gained in framing appienticcs in factories or woiksliops ? 

(&) What steps aie desirable for the improvement of supervisors of all grades and of 
skilled managers ? Should assistance be given to these, or to technical experts of private 
firms, or to Government officials, to study conditions and methods in other countries y it is 
important to obtain some idea as to the benefits that have been gained hy the deputation of 
officers abroad for special enquiries, or on ordinary study leave. 

( c ) What noticeable benefits have local industries received from researches conducted 
by Government Departments ? 

(d) What experience lias been gained from demonstration factories ? It would be 
interesting to obtain opinions as to where, and what kind of, factories should he undiluted in 
each province. 

(e') Problems have been referred at limes to the Scientific and Technical Depaitmcnt of 
the Imperial Institute ; it is important to obtain from thebe who have utilised the Institute 
opinions as to the relative merits of conducting researches in India and in England. 

( /) It is understood that the activities of the new Advisory Council for Research in 
1 lie United Kingdom may extend to India and Colonies; it x\ ill be useful to 1 j.l\c opinions 
from scientific and technical men as to ways in which this opportunity may be utilised. 

{g) It is important to obtain opinions as to the most suitable way of developing 
technological research institutions, such as the Indian Institute of Science. Should those 
be general in their interests or be confined to limited groups of related subjects, and should 
they be imperial in their interests, or be maintained as provincial institutions V 

[h) Whether the time has come when measures should be adopted to prexent the 
unnecessary overlapping of reseat cli activities by Technical Departments, special Technological 
Institutes, and University Colleges ? 

VI. — MlSCELI.ANi.ors Qulstions. 

20. Evidence might be obtained regarding the following questions : — 

(</) Facilities for the dexelopmcnt of liydio-cleetrie power and the positions of 
apparently suitable power sites in the various Provinces. 

(fj) The effect of railway freight rates on local industries. Are there any piacticuhlc 
changes that can be made with apparent advantage, or are there any railway 
extensions that arc necessary to develope possible new industries, or to 
extend existing industries ? What waterways can be improved with 
advantage ? 

(c) Have any local difficulties been noticed in the working of the new mining and 
prospecting rules issued in September 1013 ? Are there any minerals that are 
essential for industries of imperial importance that ought to bn developed at 
public expense, for example, minerals of direct importance for the manufacture 
of munitions of war, or substances which arc ordinarily obtained in commerce 
only from one country ? 

{<!) Can the forest policy be modified so as to permit of reducing the cost of assembling 
raw forest products, as for example, by the concentration of special kinds of 
trees in limited areas, and by improved forest transport facilities? 

(c) In view of the report of Sir Edward Maelagan's Committee, it is important to 
obtain opinions as to what extent, ami in connection with what Industrie-, 
co-operative societies can be encouraged. 

[f) In connection with the points already noticed in paragraph 15, regarding the 
collection and distribution of information under Government agency, could the 
principal Government departments which use imported articles assist In dian 
industries by publishing lists of these articles, or by exhibiting the article* in 
commercial museums ? 

(ff) The popnibility of formulating a scheme for financing, by exi-ting or new' banking 
agencies, the marketing of indigenous products. 
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APPENDIX A— 3. 

INSTRUCTIONS TO PERSONS INVITED TO GIVE EVIDENCE BEFORE THE 

COMMISSION. 

* 

It is not intended that indiwduals or BODIES invited to give EVIDENCE SHOULD A'lTEMPT 

TO ANSWHt ALL Till QUESTIONS. 


The Commission will naturally attach importance to the practical experience ami special 

knowledge which witnesses hare acquired o / the matters regarding which they offer 

opinions . 

1. Tlio (pins! ions in tin' accompany in" lists have been fnimeil so as to cover, ns far as 
practicable, the whole scope of the enquiry to be made by the Indian Industrial Commission. 

2. Hindi wit mss will also be examined orally by the Commission. At the oral examina- 
tion, he will piobably he examined on his wiitten evidence in older to make clear doubtful 
poiuts, and otherwise to enable the Commission to estimate its value. 

o. A Chamber of Commerce or similui body invited, as a Chamber or body, to give 
evidence, may either submit one set of answers to the questions, which it desires to answer, 
and select not more than three lopresontalius to support its views in oral examination ; or it 
may nominate two or three individuals to give each his own views, in writing and afterwards 
orally. These individuals may he selected either as representing different interests or as 
having knowledge and experience of different subjects, or as representing different views on 
one or more subjects. 

Individuals who ore members of Chambeis of Commerce or similar bodies may "ive 
evidence, at their own request or by imitation, independently of these arrangements] The 
evidence of these witnesses will be taken as representing their individual views only. 

4 In answering the printed list of questions, witnesses need not restrict themndees to a 
scries of answers to the questions on which they desiu* to give evidence. The quest ion* are 
intended merely as a guide to show witnesses the matters on which the Commission desires to 
gather information and opinions. The Commission prefers that witness's should submit their 
news in a connected statement for each subject, and include in each such statement their 
answers to the various questions. 

o. Witnesses who desire that any portions of their ovidem e should he treated as confi- 
dential aie requested clearly to mark such portions. Oral evidence will also be ti eated as 
confidential when witnesses so desire. They will be given the opportunity of revising the 
proofs of tlieii oral evidence. 


QUESTIONS FOR THE ASSISTANCE OF WITNESSES. 

I.— Financial aid 'io industrial enterprises. 

1. Fleaso state if you have had any experience of the laising of capital for industrial 
enterprises ? 

If so, what difficulties have you found in doing so ? 

What suggestions have you to make for removing those difficulties ? 

2. What are the sources from which capital for industrial enterprise is principally 

drawn? 1 " 

4 (a). Can you suggest any new sources from which capital may be drawn ? 

3. Po you know of any kinds of industrial enterprises where more concerns have been 
started than can be niiintaincd in full-time employment ? 

If so, please describe the general conditions. 

E What is your knowledge or experience of financial aid by Government to industrial 
enterprises? 

5. What are )our opinions on the following methods of giving Government aid to exist- 
ing or new industries : — 

(1) mono} giants-in-aid ; 

(2) bounties and subsidies ; 

(3) guaranteed dividends for a limited period, with or without subsequent refund to 

Government of the expenditure incurred in paying divit'euds at the guaranteed 
rate ; 

(4) loans, with or without interest ; 

(fi) supply of machinery and plant on the hire-purchase system ; 
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(6) provision of part of share capital of companies on the same basis as public sub- 

scriptions of capital ; 

(7) guaranteed or preferential Government puichase of products for limited periods ; 

and 

(8) exemption tor a limited period of the profits of new undertakings fiom income- 

tax ; and exemption from any tax on an industry, or on any article used in an 

industry. 

6. In which methods of Government assistance should time he Government contiol or 
supervision ? 

What should be the form of such control or supervision ? [E.g. t Go\ eminent audit or 
appointment of Government directors with defined powers for the period during which diioct 
assistance lasts.) 

7. What is your experience or opinion of Government pioneer factoiiis? honttr factories. 

[Note.— l'y pioneer factories me meant tlio*c eslablMieil piimarily to nsceitim whether n now imlustiy is com- 
mercially practicable P 

Uy deinoiwtration factories (see qinafeiuiia 10 nml 20) aic miant tln»f,p t^nblislmd piimmily tor triiin^ <]« nmiibtrn- 
tioiiB of, nud instruction in, unproved incthoJa for industries which have Ijccii proved to ho i omiuncinllv practniible.J 

8. In what ways and to what extent should Government pioneer industries ? 

At what stage should pioneer factories be either closed or handed over to private eapitalibts 
or companies ? 

What limits and restrictions, if any, should be imposed on the comersion of succoi-bful 
pioneering experiments into permanent Government enterplihesr , 

0. In your experience what industries are hampered by the condition* under which they Financing agoniici. 
are financed as going concerns ? 

Please describe the method of financing and its effect on the indu-dn in each case, 

10. In what ways is it possible to give more assistance to industiial undertakings by 
cxi-fing or new banking agencies '( 

10 (a). Do you think there is need of a banking law ? 

[See also question Sfl.] 

11. Do you know of any industries which have been developed or agisted by the fora afion ro-opemtive 

of co-operative societies? mmctic'.. 

What were the exact means adopted ami what were the icsulfs obtained ? 

12. In your experience xvh.it arc the industries fur which, eo-opciative societies should be 
encouraged. 

What should he the oiganisation and special objects of these societies? 

12 (*/). What suggestions have you to make for industiial development by means of 
Trade Guilds, such as exist in other countries? 

IIow far should the State encourage the promotion of such Guilds? 

IS. .What principles should be followed in older to prevent Government aid competing Limits of Govern- 
with existing or discouraging fresh, private entei prises mi-ni. uuntance. 

M Should there be any limitations on Government aid to a new entei prise if it competes 
with an established external trade ? 

II. — 1 Teciink u. aid r io ixnrsrniL'. 

la. What is your personal knowledge or experience of technical and scientific aid mu- 'UhmnUui in 
vided by Government to industrial enterprise ? LMMltTa ] 

]fi. W bat is your personal knowledge or experience of noticeable benefits received by 
local industries from researches conducted by Government departments ? 

17 On what conditions should the loan of Government experts be made to jriviJte firms 
or companies ? 

18. Under what restrictions and conditions would you alloxv publication of the results of 
researches made by a Government-paid expert while attached to a private business? 

19. Can you suggest anv industry for which Government demonstration factories should 

be adopted and on what lines? (See note below* question 7.) fat-tune* 

20. Should any demonstration factories be instituted in your province? 

21. What has been your experience of the aid afforded by the Scientific and Technical lizard, ibruad. 
Department of the Inqierial Institute? 

What are its advantages and disadvantages ? 

*22. In addition to arrangements made for research in India, is it advantageous to have 
provision for research for special subjects in the United Kingdom ? 

If so, for what special purposes is it advantageous to conduct researches in En/lnml 
rather than in India? 
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23. In wliat ways can the Advisory Council for Research in the United Kingdom give 
assistance to Indian industries? 

24. Can you suggest for this country any system, similar to that of the Advisory 
Council for Research in the United Kingdom, for referring research problems to Colleges and 
other appropriate institutions in India ? (See questions 75 and 76.) 

25. Does the existing knowledge of the available resources of the country —agricultural, 
forest, mineral, etc.— require to be supplemented by further surveys ? 

26. IIow should such a survey be organised ? 

Wliafc should he its precise objects ? 

27. How should its results be made mont useful to industries ? 

27 (</). What is your experience or opinion of the value of Consulting Engineers appointed 
by Government to aid industrial enterprise by technical advice and by the supply of plans 
and estimates ? 

(A) Should such Consulting Engineers he allowed to undertake the purchase of machinery 
and plant for private firms or individuals ? If so, under what conditions? 

[ See questions 63 et scq. ] 

111.— Assistance in marklting products. 

2». What is your experience or opinion of commercial museums, e.y., that in Calcutta? 

21b If v on think commercial museums should be developed and increased in number 
what suggestions have you to make regarding their situation, arrangement and working. 

30. What is your experience or opinion of sales agencies or commercial emporia for the 
sale a* well as the display of the products of minor and unorganised cottage industries. 

■low should they ho developed? 

30 (//). Would tra\clling exhibitions of such industries be of advautage? 

31. What is your opinion or experience of the value of industrial exhibitions? 

32. Should Government take measures to hold or to oncuuiage such exhibitions v 

If so, what should be the Government policy ? 

53. What should be the nature of such exhibitions ? 

Should they bo popular in character, or should they aim merely at bringing sellers and 
buyers into contact ? 

31. Should trade representatives be appointed to lepresont the whole of India, in Great 
Britain, the Colonies and foreign countries ? 

What should be the qualifications of these trade representatives? 

How should their duties be defined ? 

55. In addition to tlif&e trade representatives would it be suitable in some cases also to 
have tcmpoiary Commissions for special enquiries? 

56. Should provinces in India itself have trade representatives in other provinces? 

How should such representation he ai ranged for? 

37. Should the principal Government departments which use imported articles publish 
lists of these ai tides, or exhibit them in commercial museums? 

3> With reference to the encouragement of Indian industries, have you any criticisms to 
otter regarding the working of the present rules relating to the purchase of stores by Goveiu- 
ment departments? 

Have a ou any changes to propose in the rules themselves. 

‘ 31). J n what way is it possible to assist in marketing indigenous products bv more 
banking facilities, either through existing agencies (such as the Presidency, Exchange, Joint 
Stock and Co-operative Credit Banks) or through new agencies (such as Industrial and Hypo 
thee Banks) ? (Sec also question 10.) 

IV.— OiuiR forms of Government aid io industries. 

10. What conditions should control the supply of Government-owned raw materials (e g., 
forest products) on favourable terms ? 

41. Is there any check at present imposed on industrial development in your province by 
fne land policy of Government ? 

If so, what remedies do you suggest ? 

^Xote,— T he expression “ land policy ” is intended to cover laws and regulations rclatingito settlements, |the 
Government nguesSDif&t, rents, tenant rights, pei mission to u«e land for industrial purposes, and 
generally all matters contacted with the ownership and use of land.) 

42. On what principles should Government give concessions of land for the establishment 
of new, or the development of exietiug industries? 
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43 What criticisms have you to make regarding the working of the present law for the 
acquisition of land on behalf of industrial companies? 

What modifications of the law do you recommend ? 

43(a). In what ways and on what terms can Government assist in the provision of sub- 
terranean or suiplus surface water for industrial purposes. 

V.— Training op labour and surmising. 

44(a). Do you think that the lack of primary education hinders industrial development v ooneraU 

(A) What has been done in any industry of which you have had experience to improve 
the labourers' efficiency and skill ? 

15. What steps do you consider should he adopted to improve the labourers 1 efficiency 
and skill — 

(a) generally, and 

(A) in any industry of which you have had experience ? 

46. What special knowledge or experience have you of the training of apprentices in Appmitireabip 

factories and workshops ? ^ . . . 

1 a nulintnal &ud other 

47. What advantages have you observed to follow from the establishment of industrial «riiool*. 
schools ? 

48. On what lines should these two systems of training (u j #l apprenticeship system 
and industrial schools) he developed and co-ordinated ? 

49. What has been your experience of day schools for short-time employees, or of night 
schools ? 

How should these bo developed ? 

50. Should industrial and technical schools and commercial colleges ho under the control 
of the Department of Education ui of a Department of Industries? 

Wlnt measures should be adopted in order that these two departments should work in 
unison in controlling industrial schools ? 

51. What measures are necessary for the tmining and improvement of supervisors of Tramm^ of 

all grades and of skilled managers ? and 

52 What assistance should he given to supervisors, managers and technical experts 
of prriatc firms to study conditions and method* in other countries ? (See question 77.) 

53. In what circumstances and under what conditions should industries assisted by 
Government he required to train technical experts ? 

51. Is there a want of uniformity in the standard of examinations for mechanical Metlmm.-iil 
engineers held in the various provinces whore engineers in charge of prime-movers aretugiuwip. 
required in ceitain cases to be certificated ? 

If so, should measures be adopted to make such tests uniform so that the Local Govern- 
ments and Administrations may reciprocate bv recognising each other's certificates ? 

55. If the law in j out province dors not require any qualifications in an engincei in 
chaige of a prime-mover, ha\e you any criticisms or suggestions to make? 

VI. — General official administration and organisation. 

56. What provincial organisation exists in your province for the development ol 
industries ? 

What criticism have you to make regarding its constitution and functions ’ 

57. What organisations do you recommend for the future development of industries in 
your province ? 

Should there be a Board of Industries ? 

If so, what should he the functions of such a Board ? 

Should it be merely advisory or should it have executive powers with budgetted funds? 

58. If you recommend an Advisory Board, how should it be constituted '' 

59. If you recommend a Board with powers, what should be its constitution and how 
should its powers be defined ? 

60. Should there be a Director of Industries ? 

What should be liis functions ? 

Sbculd he be a business man, or a non-ex peit official, or a technical specialist ? 

What other qualifications should he possess ? 

61. If you recommend both the formation of a Board of Industries and the appointment 
of a Director of Industries, what should be the relations between the Board of Industries, 
the Director of Industries and the Provincial Government or Administration ? 

62. What form of machinery do you propose in order to correlate the separate activities 
of tho various provinces as regards industries ? 



10 


Cottage iodmttici. 


General. 


linpoiial depart- 
ment. 


Troxineml ilopiut- 
incut a 


Teolim'logieal insti- 
tutions. 


Co-ordination of 

ribcRi eli. 


Shuly of fuieign 
met boils. 

Reference libraries. 


Colleges of 
Commerce. 


Is it practicable to form an Imperial department under a single bead ? 

If so, what should he the functions of such a department? 

Should there he special measures taken or special sections of a Department of 
Industries organised for the assistance of cottage industries ? 

(J2(fl). Please explain in detail what should be the Government policy as regards cottage 
industries and how it should bo carried into effect? In tins connection, see especially 
questions 11, 30, (it and 72. 

02(c). What cottage industries tlo you recommend should be encouragod in this way ? 

VII.— Organisation of Technical and Scientiho Departments of Government. 

1)3. Are there in your province any technical and scientific departments which are 
capable of giving assislann* to industries? 

If so, what criticisms have you to make regarding their organisation? 

What changes do you recommend ? 

t)k In order to aid industrial development do you recommend the formation of any new 
Imperial Scientific and Technical Departments? 

If so, for what subjects or natural groups of subjects ? 

05. How should such an Imperial department be constituted and recruited? 

00. What should be the powers of tlio head of the department? 

If he has executive control of the department, what should be his relationship to the 
Impeii.il Government V 

07 What should bo the relationship of an expert, whoso services are loaned by the 
Imperial depaitment to a Local Government, with the Local Government and the latter’s 
Department of Industries? 

0 s *. JA>r what subjects should Local Governments engage their own experts or organise 
their own technical and scientific departments? 

O'.h Under what direct control should these expert' and departments be pla«cd ? 

70 On what terms should these experts be employed? 

71. What is the most suitable way of developing technological l exarch institutions, such 
as the Indian Institute of Science ? 

71 'ii). Should then* be a Technological Institute lor each province, ami should such Insti- 
tutes lie allowed to dm clop as independent units, or should they be fitted into a general develop- 
ment scheme for tin* whole of India, with a central Kesearch Institute ? 

7- As regards investigation and research should each Institute lie general in its activities 
and intciests, or should each deal with limited group of related subjects? 

73. Should there be any Government control f 

If m>, should this control he imperial or diould it be purely provincial or local ? 

7 1 . Is it desirable that measures should be taken to co-ordinate and prevent unnecessary 
overlapping of the research aetivitioR in Government Technical and Scientific Departments, 
special Tei lniological Institutes and University Colleges v 

If so, what are your suggestions ? 

75. What noticeable results have followed from the institution of the Indian Science 
Congress ? 

7<». Can you suggest any ways in which the Congress might become more useful in 
a>sibting industrial development ? (See question 24.) 

77, Wluit encouragement should be given to Government technical and scientific exports 
to study conditions and methods in other countries ? (See question 52.) 

7S. What difficulties have you experienced in consulting technical and scientific works 
of reference ? 

7fi. Have you any suggestions to make regarding the establishment of libraries of such 
works ? 

bO. Do you thiuk that the establishment of a College of Commerce is necessary in your 
province ? 

If 6o, on what lines should it be organised ? 

M. In what ways do you expect such a college to assist industrial development? 

>l(i/). In what Avays can Munuipalities and Local Boards assist in promoting industrial 
and commercial development ? 

VIII.— Government organisation for the collection and distribution of commercial 

INTELLIGENCE. 

?' 2 . Have you any criticisms to offer on the present system of collecting and distributing 
statistics by the Director of Statistics ? 


Statiatus. 
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What changes do you suggest ? 

83. Have you any criticism to offer on the present system of collecting and dihti Uniting Commercial 
commercial intelligence by the Director-Geneial of Commercial Intelligence? in 1 ,gt,DCi, ‘ 

What modifications do you suggest ? 

Sh What advantages have you found in the issue of the " Indian Trade Journal ? Industrial «n*l 

83. Should Government establish or assist industrial or trade jouni ils, either for general J( 1 
or special industries, which would be of real use to persons untively engaged in industries? 

Sfi. What proposals do you make for the dissemination of information of this kind 
through the various vernaculars ? 

87 What advantages have you known to follow the issue of special monographs on Other imUicatiruK 
industrial subjects or publications like those of the Forest and Geological Departments tJ 

What measures do you advise in older to increase the usefulness of those publications v 

KS. Are theie any other directions in which Government could lolleet and publish 
information of a kind likely to assist industries and trades ? 


IX.— OrilKR Forms of GoVl'ltW-NT AUIIOX AXU ORl. A VlW'l tox. 

89 Are there any products for which a system of Government ceitilicates of quality OiiifirntPi «>f 
should be established ? qunlity. 

For what products should such certificates be compulsory, and for what products 
voluntary ? 

90. AVhat should bo the organisation for testing each clas’s of products and gianting 
certificates ? 

91. Are theie any classes of mates ials for manufacture or of manufactured ai tides for the ^jovnitioii «>f 

adulteration of which penalties should be imposed 11 ttrafu ’ n * 

92. For each such class of goods what organisation do you sugg *st for purposes of 
inspection and prosecution of offender* ? 

93. Have you any other suggestions to make in regard to the prevention of misdcsciiptmn Mi^sci ipt ion. 
of goods geneially ? 

91. What is your opinion on the present state of Indian law relating to marks and rrfl j ln mftl ^ nn<1 
descriptions of propiietary and other articles of trade. l,n,:u 3!fifii! 1 

9.1. Have you any criticisms or suggestions to make regarding the existing law and Patent W». 
regulations relating to patents? 

90. Is it desirable and practhable in the interests of t i ado, to introduce a system of R^ntralion of 
registration or disclosure of partnerships? pai tufr^ln ps. 

97. To what extent does the lack of transport facilities by road, rail or water hinder RimI*. railway* 

industrial development in your province ? nn ' 1 waterways. 

Have you any specific reconimendations to make? 

98. Have you any criticisms to offer regarding railway freights, the classification of 
goods, the apportionment of risk, and the regulation of rates ? 

What are your proposals ? 

99. Are there any railway extensions necessary in your province to develop? new or to 
extend existing industries ? 

100. Similarly, are there any waterways which should be constructed, extended or 
improved ? 

101. Are you aware whether the external trade or internal industries of the country are Shipping freights, 
handicapped by any difficulties or disadvantages as regards shipping freights ? 

Can you suggest any remedies ? 

102. What has been done in your province towards ascertaining the possibilities of nycIro-cic*ctnc 

developing hydro-electric pow er ? l,ower sm ' 1 ‘-*' 

Should further investigation he made in this matter? 

102 ((/). Have you any criticisms to make regarding the eiTe< t of the Electricity Act on 
industrial enterprise ? 

103 What difficulties have been experienced in the working of the Mining and Mining and 

Prospecting Rules (1913) ? I'wipectmg Rnlw. 

1 0 1. Are there any minerals that are essential for industries of Imperial importance that 
ought to be developed at public expense ? (A'//, minerals of direct importance for the 

manufacture of munitions of war, or minerals ordinarily obtained in commerce from one 
country only.) 

105. From the point of view of industrial enterprise, have you any «riti» isms to make Forest D.^aihuoi.t, 
regarding the policy and working of the Forest Department ' } 

What suggestions do you make ? 

2 a 
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Jsll competition. 


106. What measures arc practicable to reduce the cost of assembling raw forest products ? 

107, To what extent is it practicable to concentrate special kinds of trees in limited areas? 

IDS. What noticeable deficiencies in forest transport arc known to you? 

Wliat suggestions do you make for their removal ? 

109. Have you any complaints to make regarding competition by jail industries? 

X.— Gknkral. 

110. What suggestions have you to make for the development of any industry in whiih 
you have been actively concerned or interested ? 

111. Does your experience suggest to you any new industry for which India seems 
peculiarly suited on account of its resources in raw materials, labour and market? 

112. What supplies of raw materials are known to you of which the use in industry or 
trade is retarded hy preventilde causes ? 

What arc these causes, and how should they be removed? 

112 (</). Have you any suggestions to make regarding the utilization of waste from raw 
materials ? 

112 (A). Have you any suggestions to make regarding Government aid in the improve- 
ment of raw material, such as, cotton, silk, sugarcane, etc. ? 

112 (r). What industries in the country arc dependent on the importation of raw 
materials and partly manufactured articles from abroad ? 

] 111. Do you know of any supplies of raw materials for which there is a good ease for 
investigation with a view to their development ? 


APPENDIX— A- 1. 


ITINERARY OF THE PRESIDENT’S MONSOON TOUR 1910, 
1916 - 
JuneSOlh 


July 2nd to 13th 
„ 14th to 10th 
„ 17th to 19th 
„ 20th and 21st 
„ 22nd to 24th 
„ 25tb and 20th 
„ 28th to August 4th 
August 5th and 6th . 

„ 7th and 8th . 

„ 9th to 15th 

„ 17th to 24th 


Departed Simla. 

Halted Calcutta. 

„ Ranchi. 

„ Sakchi. 

„ Calcutta. 

„ Kulti with a visit to Asansol. 

„ Calcutta. 

„ Madras with visits to Ncllikuppam and Cuddalure. 

„ Coimbatore. 

„ Ootacamund. 

„ Bangalore with a visit to Oorgaum. 

„ Bombay. 


„ 25th to September 3rd 
September 4th to Sth 


„ Nagpur. 

„ Jubbulpore with a visit to Katui. 


)) 

0th 

• 

• 

• » 

Maihar. 

11 

10th 

• 

. 

• j) 

Allahabad. 

3) 

11th 

to 

15th 

• i) 

Nairn Tal, 


16th and 

17th 

• ii 

Dehra Dun, 

.} 

18th 

to 

2 0 th 

• n 

Cawupore. 

>J 

21st 

• 

• 

. Returned Simla. 
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ITINERARY FOR THE YEAR 1916-17 (FIRST TOUR OF COMMISSION). 
1916— 


October 27th 


• Assembled at Delhi 


Mr. Low was absent October 
27th — November iOth. 


27th to November Halted Delhi. 
1st. 


November 2nd . 


Dehra Dun. 


yy 

3rd . 

■ 

,, Bareilly. 


yy 

4 th and 5th 

• 

Lucknow 

Pandit Malaviya was absent 
November 5th — 7tli 

yy 

Cth to 12th 

• 

,, Caw n pore 

Pandit Malaviya was absent 
November 12 th — 17th. 

Sir D. Tata was absent Nov- 
ember lnth — 30th. 

yy 

13th . 

u 

,» Agra. 

Sir F. Currimbhoy was absent 
No\ ember 13th — 20th. 

yy 

14th . 

• 

„ Firozabad. 


yy 

15th . 

• 

„ Benares. 


yy 

16th to 20th 

• 

„ Bankipoie. 


yy 

21st to 2Gth 

• 

„ Muzaffarpur with 
a visit to Pusa. 


yy 

27th to December 
13th. 

„ Calcutta. 


December 14th to 20th 

„ 21st to 23rd 


yy Nagpur with a visit 
to Katni. 

„ Jubbulpore. 

Sir F. Currimbhoy was absent 
December 1 7 th — 2 1th. 

Pandit Malaviya was absent 
December 17tli — 24th. 

Sir F. Stewart was absent 
December 14th — 23rd. 

Sir D. Tata was absent 
December 17 th — 21th. 

1917— 

24th to January 
5th, 1917. 

„ Calcutta. 


January Oth - . r 

9 

„ Kulti 

Sir F. Stewart was absent 
January 0th — 8th. 

yy 

7th and 8tb . 

S 

„ Sakcbi. 


yy 

9th to 19th . 

• 

„ Calcutta 

Sir D. Tala was absent 
January 19th — 28tli. 

yy 

• 

21st to 31st • 

• 

„ Madras 

Sir T. Holland was absent 
January 29tli — F ebruary 
14th. 

February 1st to 3rd 

• 

„ Calicut 

Dr. Hopkinson was absent 
February 1st — 3rd. 

yy 

4th to 8th 

• 

„ Coimbatore 

Pandit Malaviya was abseut 
February 4th — 14th. 

yy 

9th to 14th 

9 

„ Bangalore. 


yy 

17th to 20th . 

m 

„ Delhi. 



Subsequently went into recess. 
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ITINERARY FOR THE YEAR 1917-18 (SECOND TOUR OF COMMISSION). 


1917 — 

November 7th . 


7 th to December 
4th. 


Assembled at Bombay. 
Halted Bombay 


December 6th to 15tb 
„ 10th aud 17th 


ll 


18th and 19th 
20th to 22 nd 


2 I tli to January 
3rd, 1918. 


Lahore. 

Lvallpur with 
visit to Gojra. 

Rasul 


„ Amritsar with a 
visit to Dhariwal. 


Sir T. Holland was absent 
December 2nd — 24th. 

Mr. Chatterton was absent 
November 28th — December 
24th. 

Pandit Malaviya was absent 
November 7 th — December 
10th. 

Sir It. Mookerjee was absent 
December 1st — 9 th. 


1918 — 

January 4tli to 8th . 


Calcutta 


(Jauhati 


Pandit Malaviya was absent 
December 18th— 22nd. 


Sir T. Holland, Sir F. Cur- 
rimbhov and Sir D. Tata 
were absent January 3rd. 


Sir T. Holland, Sir F. Currrm- 
bhoy, and Pandit Mala- 
viya did not take part in 
Assam or Purina tours. 

Sir D. Tata did not take part 
in Assam tour. 


9lli and loth 
12tli to IStli 


21st „ 20th 


2Sth and 29th 


Shillong. 

Calcutta. 


Rangoon. 


„ Namtu with a visit Sir D. Tata was absent Janu- 
to the Bawdwin ary 28th — 29th. 

Mine. 


j; 

3l6t to February 1 6t 

II 

Mandalay. 

February 2nd . 

II 

Nyaungu. 

ii 

3rd . 

II 

Singu. 

i» 

4th . 

II 

Yenangyaung, 

ii 

5th . 

II 

Allanmyo, 

ii 

Ctb . . . 

II 

Frotne. 

ii 

7lb and Sth . 

II 

Rangoon. 

ii 

1 2tli to Apiil Sth . 


Calcutta 


April Sth 


Arrived Simla 


. After February 14th the Com- 
mission went into recess. The 
Members met March 18th — 
29th to consider the draft 
report, with the exception of 
Sir T. Holland who was unable 
to be present. Mr. Chatterton 
was absent March 24th — 29th 
and Pandit Malaviva March 
18th— 21st. 
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LIST OF INSPECTIONS (1916-17 TOUR). 

Date of inspection. Name of place visited or inspected. 

October 1916 — 

26th .... Delhi Biscuit Factory. 

28th .... The Art Industries of Delhi. 

November 1916— 


2nd 

3rd 

4th 

7th 

Stb 

9th 

10 th . 

11th . 

12tb . 

13th . 

14th . 

15th . 

16 th- . 

22nd 

23rd . 

24th . 

25 th . 

* 

29th . 

30th . 

December 1916 — 
2nd 
4th 


Forest Research Institute, Dehra Dun. 


r For 

1 Thymol Factory of tlie Dixon Chemical Company, 
V. Dehra Dun. 

r Match Factory, Bareilly. 

Furniture Workshops, Bareilly. 

^Government Carpentry School, Bareilly. 

f Upper India Paper Mills, Lucknow. 

^ School of Arts and Crafts, Lucknow. 

(^Mechanical Engineering 1 School, Lucknow. 

Cawnjiore Woollen Mills. 

{ Bru&hwarc, Limited, Cawnpore. 

Elgin stills, Cawnpore. 

Messrs. Cooper Allen and Company, Limited, 
Cawnpore. 

Government Harness Factory, Cawnpore. 

Village Settlements, Cawnpore. 

Cawnpore Sugar Works, Limited. 

John’s Flour Mills, Agra. 

Glass Works at Firozahad. 

Government Weaving School, Benares. 

Bihar School of Engineering, Bankipocr. 

Japalia Sugar Company, Muzaffarpur. 

Agricultural Research Institute, Pusa. 

^Bose’s Cutlery Factory, Muzaffarpur. 

^Bengal Preserving Company, Muzaffarpur. 

Saltpetre Refinery, Muzaffarpur. 

^Titaghur Paper Mills. 

'v/ritaghur Jute Mills. 

Calcutta Pottery Works. 


Sibpur Civil Engineering College. 
Calcutta Port. 
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LIST OF INSPECTIONS (1916-17 TOUR)— contd. 

Date of inspection. Name of place visited or inspected. 

December 1916 — concld. 


5th 

• • 

• • 

Pen and Pencil Faotory of Messrs. F. N. Gooptu and 
Company, Calcntta. 

6th 

• • 

• 

Messrs. Jessop and Company's Iron Works, Howrah. 

12th 

• 


Bengal National Tannery, Calcutta. 

15th 

• fl 

• ft 

School of Handicrafts, Nagpur. 

26th 

• • 

• • 

Cement Works, Katni. 

21st 

• 

• m 

Pottery Works of Messrs. Burn and Company, 
Jubbulpore. 

22 nd 

• 

ft • 

Gun Carriage Factory, Jubbulpore. 

Javvary 

1917— 


f Bengal Iron and Steel Company's Works, Kulti. 

6th 

• 

. . - 

J Kumardhubi Engineering Works, Limited (Bird and 
| Company). 

Kumardhubi Fireclay and Silica Works, Barakar 

7th anil 8th . 

• 

Tata Iron and Steel Company, Sakelii. 

12th 

• m 

• 

Workshops of Messrs. Burn and Company, Howrah. 

13th 

ft 

s 

"Messrs. D. Waldie and Company and the Bengal 
i Distilleries, Limited, Konnagar. 

i 

„ Government Central Weaving Institute, Serampore. 

15th 


• • 

Ordnance Factories, Cossipore and Ishapur. 

23rd 

• • 

« • 

Buckingham and Carnatic Mills, Madras. 

25tli 

• ft 

• • 

Chrome Leather Company's Tannery, Pallavaram 

26th 


• 

Indian Aluminium Company, Madras. 

27th 



Harbour Works, Madras. 

February 1917 — 

1st 

■ i 

Henke's Tile Works, Feroke, Malabar. 

Government Fish Canning Station, Beypore. 




^Cocoanut Oil Mill, Calicut. 




Coir Weaving Shed, Calicut. 

3rd 


. - 

Basel Mission Weaving Establishment, Calicut 




New Malabar Timber Yards, Calicut. 




^Government Soap Factory, Calicut. 

5 th 


• 

Agricultural College, Coimbatore. 

8th 


• • 

Singanallur Jaggery Factory (near Coimbatore). 

11th 

• 

• « 

Sandalwood Oil Factory, Bangalore. 

12th 



Kolar Gold Fields. 

1:3th 


•< 

i 

j' Indian Institute of Science, Bangaiore, 

[steam Jaggery Boiling Plant, Agaram. 
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LIST OF 

INSPECTIONS (1917-18 TOUR). 

bate of inspection. 

Name of place visited or inspected. 

November 1917— 



14th 

• • 

Bombay Ilarbour. 

Nth 

• • 

Great Indian Peninsula Railway Carriage and 
Wagon Workshops, Matunga. 

19th 

• • 

J. J. School of Art, Bombay. 

20th . 

• • 

Victoria Jubilee Technical Institute, Bombay. 

21st 

• • 

Bombay Medical Stores Dep6t. 

22nd . . 

• 

Inspection of Chawls, Bombay 

24th . 

• a 

Tata Hydro-electric Works. 

27th . 

a • 

Royal Indian Marine Dockyard, Bombay. 

28th . 

• a 

fSydenham College of Commerce, Bombay. 

(^Bombay Swadeshi Stores. 

29th . 

• » 

Queen Mary Technical School for disabled Indian 
Soldiers, Bombay. 

December 1917 — 



Oth 

• • 

Government Rosin and Turpentine Factory, Jallo 

''North-Western Railway Workshops, Lahore. 

11th . 

• • 

Railway Technical Institute, Lahore 



^Hindu Technical School, Lahore. 

14th . 

• • 

Government Central Weavery, Lahore. 

1 5th . . 

• 

C Mayo School of Art, Lahore. 

(.Central Jail and Borstal Jail, Lahore 

16th . 

t • 

Cotton Market, Gojra. 

17th . 

• • 

C Agricultural College, Lyallpur. 

(.Wheat Elevator, Lyallpur. 

1 8th * • 

• • 

Salt Mines, Khewra. 

^Engineering College, Rasul. 

^ Head Works of Lower Jhelum Caual. 

[.Upper Jhelum Canal. 

19th . 

• a 

20th . 

• a 

Hydro-electric Works and Pumping Scheme, AmriUar 



f Criminal Tribes Settlement, Dhariwal 

t 

21st • • 

• • 

1 

J New Egerton Woollen Mills, Dhaiiwal. 



I 

(^Borstal Jail, Dhariwal. 

22nd > 

• 

rGhulam Sadiq's Carpet Factory, Amritsar. 

^Municipal Technical School, Amritsai. 

& 



18 


LIST OF INSPECTIONS (1917-18 TOIJR)— eoae/d. 


Bate of intpection. 


Name of place vitited or inspected. 


January 1918 — 
6th 

10th . 

22nd . 

23rd . 

24th . 

25th 
28th , 

29th . 

31st . 
February 1918 — 
1st 
2nd 
3rd 
4th 

5th 

6th . 

7th 

2Sth . 
March 1918— 
Uth . 


Silk-Weaving Village of Sualkuohi. 

Experimental Fruit Station, Shillong. 

Arts Exhibition, Rangoon. 

Teak Yards and Saw Mills of the Bombay Burma 
Trading Company, Limited, Rangoon. 

Messrs. Steel Brothers’ Rice Mill at Pazundaung. 

Burma Oil Company's Refineries at Syriam. 

Namtu Smelters. . 

Bawd win Mine. 

Irrawaddy Match Company, Mandalay. 

Saunders' Weaving Institute, Amarapura. 

Lacquer Workers at Nyaungu. 

Oil fields, Singu. 

Oil fields at Yenangyaung — Drilling and Pumping 
station. 

Jamal’s Cotton and Produce Company, Limited, 
Allanmyo. 

Hand-loom Weaving at Shwedaung. 

Government School of Engineering and Technical 
High School, Insein. 

Caloutta Technical Evening School. 

East Indian Railway Locomotive Workshops, Jamal* 
pur. 
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APPENDIX 13. 

DRAFT NOTE ON THE INDUSTRIAL ASPECT OF COTTON 
GROWING IN INDIA. 

Tho first point for consideration is the possible increase of the outturn of The world 
Indian cotton. Tho figures below, which are taken from Professor Todd’s hook Position. 

•* The World’s Cotton Crops ” (pages 395, 110), will show the world position. 

(Figures in 000’s of 500 lbs bales.) 

•Year. 1907-08. J90S-09 1009-10. 1010-11. 1911-12. 1912-13. 1913-14. 

Production . IS, 040 22,271 20,530 22, $20 20,130 20,044 27,703 

Consumption . °-].053 22,397 27,31$ 21,005 20,120 20,803 27 ,Oijii 

According to these estimates, the supply w r as as a rule in considerable 
deficit, but it is, at any rate, clear that there lias thus been an act ual shortage 
of cotton, which will tend to become more acute as the standard of comfort 
rises in tlio less civilised countries of the world. It seems a generally accepted 
view that much more cotton cloth could bo sold, if greater supplies of cotton 
were available. In case of shortage, it is evident that Great Britain will be 
tho chief sufferer. Ilcr mills consumed 4,300,000 hales, of which 3,700,000 
(500 lbs.) came from America, 400,000 from Egypt (720 lbs.), 50,000 from 
India (400 lbs.), and 150,000 from elsewhere. The mill consumption of the 
United States of America has followed the course shown below : — 


Year. 

1011 



• 


000 bale*. 

. 4,301 

Pioportion of 
United States crop 
rursimied by 
United States 
mills. 

3.V6 

1912 

i 

• 

• i 

. 

. 5,391 

33 5 

1913 

. 

. 

• • 

, 

. 6,3S9 

38-2 

1914 

» • 

, 

• 

. . 

, 5,503 

37-8 

1915 

1 1 

• 

. i 

i • < 

. 0,083 

403 


The increaso in tho average United States crop for the above period over the period 1890-96 was 6,000,000 bales, 
of which increased consumption in the United States took 2,730,000 bake, and Continental increased consumption 
2,630,000 bales, leaving only 640,000 bales for Great Dritaiu, 

The last year shows the highest percentage of any year except 1910, when 
the United States mills took over 40 per cent, of the very small crop of the 
year. It seems clear that tho relative proportion of the crop taken by the 
local mills is bound to increase, and that any such increase will be at the 
expense of British spinners. 

The latter have carefully examinod the developments possible in different 
parts of the British Empire. 

In comparison with Britain’s African Colonies, India is a country with 
good communications, an intelligent agricultural population, and large areas 
under cotton. Eor these reasons, it has been held that in no other country 
can the requisite increase of the cotton crop be obtained so quickly. The 
matter is too urgent, from tho point of view of the textile trade of the world, 
and especially of Great Britain, to admit of awaiting the results of work in so 

Note.— Ihe Commission understands that a preliminary verdon of the above note, prepared in Deccmhi r 1910, 
was placed before the Secretary of State by tho Government of India, and was taken into consideration by him whim 
•auctioning the appointment of tho Cotton Committee. This body has been enquiring into tho various matters raised 
in this note, and the Commission therefore thinks it unnecessary to revise the draft note, which, however, it desires 
to place on record. 

3 j 


•Statement A\>. 1 appended shows further details and values, 
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difficult a country as tropical Africa. Admitting the need, it is hardly part of 
our duty to enquire if a case can be made out for bringing any pressure, other 
than the inducement of higher profits, to boar on the Indian ryot, in order to 
get him to increase the area under cotton. Indeed, even an increased price for 
cotton will tend to fail of effect by enhancing the price of food grains, if it 
raises the proportionate area under cotton beyond a very easily reached limit. 
If, on the other hand, the outturn of the existing cotton area can be increased, 
then the inducement to grow cotton will be the greater, while the world, 
including India, will get what it wants, namely, more cotton. There is no 
doubt a great deal of scope for improvement. The average yield for India is 
98 lbs. of ginned cotton per acre ; while tho figures for America and Egypt 
arc 200 lbs. and -150 lbs., respectively. 

It is agreed by various authorities that the average annual cumulative 
increase in the world’s demand will bo somewhere between 1,000,000 and 
750,000 hales. An increase of 50 per cent, in the outturn of 6,000,000 bales, 
which may he taken as representing the present possibilities of India’s crop, 
would satisfy this demand for three years. An increased outturn is perhaps 
the least difficult of the various agricultural problems connected with Indian 
cotton. Granted a research department to produce more prolific types, an 
organisation to introduce them, and an increased supply of fertilisers ; and the 
rest is merely a question of time. The progress that has heeu made along 
these lines will he discussed when we come to 6poftk of tho work that is being 
done in the different provinces. But the matter is further complicated by the 
low money value of most of tho Indian crop, the demand of Indian spinners 
for a longer staple, and the generally expressed doubts of European spinners to 
what extent any increase in the Indian short-staple will really relieve the 
situation, and whether Judin herself is not incurring grave risks by continuing 
to rely so largely on a single type of staple. 

Increase ol yield 2. Wo may first consider then what should be the place assigned to the 
and improve- rival or rather complementary policies of increasing tho yield of the 
ment o! Quality, indigenous short-staple cotton, which has been the most important feature iu 
the work of more than one province hitherto, and of introducing longer-staple 
varieties. From an imperial point of view, it is perhaps unsatisfaclory, that 
India should export the bulk of her surplus cotton to foreign countries, while 
England depends for her materials on America, or has to make desperate 
efforts to supplement them by supplies from her younger colonies and 
dependencies. An unsatisfactory feature of India’s large export to foreign count- 
ries has been illustrated during the war by the fact that tho initial German 
stocks of cotton for explosives had their origin in India, and that no inconsi- 
derable amount of Indian cotton is made up in foreign countries and re- 
exported to India as manufactured goods to compete with those of her own 
production. On the other hand, tho short-staple over a very large area gives tho 
biggest profit to the cultivator, and will apparently oontinue to do so for some 
time to como. We have, however, to consider whether India’s present position 
is satisfactory from her own point of view in view of future possibilities. 

Professor Todd (The World’s Cotton Crops— pp. 388-384) believes that, 
with a reduced acreage during the war, the demand for cotton when the war is 
over will ho difficult to meet, the European nations that have suffered most 
from the war will be apt to use cotton in substitution for the more expensive 
textiles that they required previously, while eastern nations, who mainly wear 
cotton cloth, have been less affected by the war, and will need at least a 
normally increased quantity of cotton cloth. There seems nothing in post-war 
conditions that is likely to load to a falling-off in the demand for ootton, 
There is some reason to believe that the area sown with cotton in the United 
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States of America is not likely to increase very rapidly in future. The growers 
hare been led by the war to see more than ever the advantages of a more mixed 
system of cropping. Labour is getting scarcer in the Southern States, and its 
wages have risen very strikingly ; and the spread of the boll- weevil has shown 
no signs of slackening. It may be Added that the increased wealth brought 
into the United States of America by the war will probably lead to the con- 
struction of more mills and the local consumption of more of its own cotton. 

These factors, while increasing the demand for cotton generally, will tend to 
enhance the existing premium on long-staple cotton very considerably. The 
premium on Egyptian over American cotton rose as between the period 1891-98 
and 1909-13 from T12d. to 3'45^., per lb., or from 26 per cent, to 53 per 
cent. 

3. It is alleged by Professor Todd (p. 21) that many spiuners, especially Position o! short- 

on the Continent of Europe, use rather longer-staplo cotton than they really crop * 

need to spin the counts which they produce. The more cotton that India can 

produce of a slightly better type, the more of the longer-staple that these mills 
at present usocan bo released for the use of spinners who really need it. If the 
above is correct, in view of the greatly increased competition for American 
cotton that the considerations adduced in the preceding paragraph indicate, the 
greater would be the advantage gained by this substitution. Sir Bezonji 
Dadabhoy, however, slated that no one uses any longer-staple than he 
needs at present. Before the war, India sold much of her short-staple cotton 
to European countries, and it i9 probable that this trade will revive, and even 
increase to some extent, as the replacement of wool by, or its admixture with, 
short-staple cotton is stimulated by invention, and by the desire to use a cheaper 
material than wool. On the other hand, the main direction of expansion of the 
cotton industry in India, as elsewhere, is sure to be towards the use of finer 
staples and higher counts, as the standard of comfort in the less civilised parts 
of the world rises. 

Finally, as Japan is stimulating the growth of cotton, mostly of the 
American type, in Corea, so at no distant date circumstances may place her in 
a position to increase the cotton yield of China. The Chinese crop has hitherto 
been a very obscure factor, but is, it would seem, capable of indefinite expansion, 
with improved communications and a more settled system of Government. 

About million hales are said to enter commercial channels, and much is 
consumed internally in addition. The yield was very recently slated by a 
member of the Japanese textile industry at 7,000,000 piculs, or million 
bales, the area having increased owing to the replacement of opium by cotton in 
the Shensi Province. The hulk of it is of the Indian type, and whatever may be 
done— and much no doubt will be done — to improve the length of staple, there 
will be for long a large quantity of short-staple cotton available. Whether the 
exploitation of Chinese cotton will, in such circumstances, ever constitute 
a serious menace to the price which the Indian grower of short-staple cotton 
in India can command cannot be foreseen, but the risk is worth bearing in 
mind. 

The “ Japan Chronicle ” of 18th January 1917 stated that in 1901 Japan 
imported 17,550,000 kwan of Indian and 15,300,000 kwan of Chinese cotton. 

Owing to the neglect of cotton cultivation in China, Japan drew a relatively 
larger proportion of her supplies from India, but if the quality of Chinese cotton 
is further improved, it will be able to meet about 70 per cent, of Japan's 
demands. 

4. The statement below shows the final estimates of areas under cotton The Indian crop 
in India for the years since 1907*08, together with the production, deduced wfflwmp- 
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from the total of oxports, mill consumption and estimates of 
sumption : — 

Year. Area in 000 acres. 

extra-mill con- 

Outturn in 

000 balei of 

400 lbs. 

1907-08 

a • 

21,630 

3,782 

1908-09 

# 9 

19,999 

4,200 

1909-10 


20,545 

4,928 

1910-11 


22,596 

4,803 

1911-12 

. 

21,615 

3,935 

1912-13 

• B 

22,028 

4,483 

1913-1 l 


25.023 

5,918 

1911-15 

. 

24,595 

4,889 

1915-16 


17,716 

5,109 

19 Hi-1 7 


21,212 

4,760 

India’s crop 

in 1913-14 was valued at 81 crores of rupees 

or £54 million 


sterling, which was 16 per cent, of the value of the world’s total crop in that year. 


The statement below shows the countries to which and the quantities in 


which Indian cotton was exported from 1911-12 to 1915-16. 


Country to which exported. 

* 911 ‘1-5 

1912-13 

j 1913-11 

; 1914-15 ' 

1915-1G 


! c»-t. 

Cut. 

| Cw t. 

j 

( Cw f 

Cwt. 

United Kingdom .... 

418,012 

305.545 

381,914 

707,779 

833,628 

Germany ....... 

Dclgiiim ....... 

France . ... 

Spuui ..... 

Italy ... 

Austria- Hungary ..... 

China (exclusive of Hong-Kong and Mtuao) . 
Japan ....... 

Other Foreign C.mntr'u s 

890,510 

774,183 

;;;u.9iio 

1 27,8 15 
«:so,l> 71 
■171.5SU 
48,i '97 
3,514,851 
40,531) 

950,199 

327,787 

88,953 

683,808 

398,152 

118,007 

3,591,768 

56,296 

1,888,070 

1,133,883 

524,284 

168,933 

818,576 

747,011 

84,707 

1,817,580 

105,735 

| 1,2:19,472 

791,369 
! 652.273 

221,984 
! 1,354,982 

1 685,735 

116,020 
4,414,931 . 
109,51 >4 1 

206,457 

239,025 

1,124,100 

296,801 

6,917,663 

110,238 

Total Foreign Counts tvs .... 

6,839,89:’ 

6,975,411 

KUl.VdOt) j 

; 9 522,170 

7,923,153 

Total Pritish Empire (excluding United King- 
dom). 

Grand Total 

70,619 

96,526 | 

125,429 I 

i 

119,09) 

97, ISO 

7,328,623 | 

7,377,512 j 

10,626,312 

10,349,015 , 

i 

8,853,967 


5. The following statement, shows the 
of staple during the year 1916-17 

Description of cotton. 

Oomras — 

Khan desk (Bombay) 

Central India .... 
Barsi and Nagar (Bombay) 

Borar ..... 
Central Provinces 


estimated areas of the various classes 


Acres. 



1.428.000 

1.411.000 

3.430.000 

3.113.000 
1/288,000 


Total . 10,671,000 


Dholleras (Bombay) 


2,046,000 


Bengal — Sind — 
United Provinces 
Kajpntana 
Sind-Punjab 
Others 


1,184,000 

415,000 

1,430,000 

78,000 


Total . 3,102,000 


Broach (Bombay) ...... 

Kumpta-Dh&rwars (Bombay) ..... 

Westerns and Northerns (Madras) .... 

Coeanadas (Madias) ...... 

Tinnevolly (Madras) ...... 

Salems including Cambodias (Madras) 

Comillas, Buraias, and other sorts .... 

1,280,600 
. 1,097,000 

. 1,382,000 

289.000 
. 707,000 

887.000 

351.000 

(Jkind Total 

21,212,000 
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6. The following descriptions of the leading types of Indian cotton have 
been selected from the table on page 81*2 of Mr. Pearee’s latest report ; — 


Broach .... 
Kurnpta and Saw-ginned Dharwar . 


Very white, good staple and 
silky to 1*. 

Dull, yellowish and silky 

r to r- 


Dhollera . 

Oomia 

Bengal . . • 

Sind de»ki . 

Tinnevelly (Karunganni) 
Cambodia . 


4" to i". 

b" to J", except Hinghan- 
gliats, which are up to 1". 

i" to 4". 

Like the last. 

1". 

1 ". 


Westerns and Northerns j" to 1". Northerns are rather teddish, Westerns 
fairly white. Both grow in North Madras. 

Cocanadan J", like Northerns, heavy yielder. 


Further details can be found on pages 2fc’-7 of Professor Todd’s book. 

Figures of prices for middling American and Indian cotton (No. 1 
Oomras) and for exports of the latter go to show that ulien the difference rise, 
and especially if it oxcceds or even approaches one penny, the exports of Indian 
cotton increase. 

This fact also tends to support the view expressed above, that Indian cotton, 
especially if slightly improved, could replace some of the American cotton at 
present being consumed in the spinning of comparatively low counts. 

Including as long-staple cottons those varieties that produce fibre of 
approximately 1" in length, wo have from the last forecast— Broach 1,230,000 
acres, Tinnevelly 707,000, Salems 337,000— total 2,271,000 acres. Some 
deduction must he made from this, on account of shorter-staple cotton pro- 
duced in the tracts which have been taken above as long-staple areas. On the 
other hand, some addition must be made for long-staple cotton, like introduced 
varieties and Hinghangkats, which have been included among Bcngals and 
Central Provinces types, as not considerable enough at present for separate, 
enumeration. No details are as yet available for outturn of the long-staple 
varieties, hut reckoning 3 acres to the bale, which is considerably in excess of 
tho average Indian yield of 98 lbs., the total yield is something like 100,000 bales 
of 400 lbs. The yield has been variously estimated by experts at from 350,000 
to 500,000 hales. A considerable quantity of this is said to have gono to Japan, 
though this is denied by others. 

Mr. Couchman in his Handbook of Commercial Information for 
Madras (pages 37-44) attempts a percentage estimate of the destinations of the 
leading types of cotton exported from that Presidency. 

Tinncvellies. Cocanadaa. Total Madrai cottons. 


Country. 

per cent. 

Country. 

per cent. 

Country. 

per cent. 

Japan . 

36 

Belgium . 

35 

Japan 

36-3 

United Kingdom • 

. 25 

Germany and Austria- 


Belgium . • 

19 



Hungary 

14 

United Kingdom 

17 

Germany 

C 

France 

13 

Germany . 

47 

Italy . • 

3-6 

Italy 

12 

Italy 

5*4 

Austria-Hungary . 

• ... 

United Kingdom 

11 

Auitria-Hungary 

53 

Belgium and China 

3 

Japan 

9 

France 

3-3 


A consideration of the above table tends to support tho view that Japan 
also requires longer-staple cotton. 
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7. The statement below shows the imports from abroad and the production 
by Indian mills of low, medium and high counts of yarn during the past Are 
years 

Statement comparing the imports of coarse, medium and fine garni with the production of 
similar descriptions by the Indian mills . 


Unit 

-1,000 lbs. 

1910-11. 

1911-12. 

1912-13. 

1918-14. 

1014-16. 

1016-16. 




per 


per 


per 


per 


par 


per 




cent. 


cent. 


cent. 


cent. 


cent. 


cent. 

Nos. 1-28. 

^Imported . 

1,602 

•3 

1,649 

■3 

4,148 

*7 

2,160 

*8 

812 

‘2 

1,388 

a 

(.Indian . , 

853,948 

997 

666,100 

097 

623,834 

90*3 

610,688 

09*7 

600,820 

00*8 

660,688 

U9-S 


Total . 

866,560 

B7'> 

666,748 

85*4 

027,082 

86-8 

618,838 

88*0 

601*642 

860 

662,028 

87*6 


(Imported . 

10,674 

20*8 

28,822 

816 

31,896 

340 

27,349 

tot 

28,842 

33*0 

25,613 

30 2 

Nos. 28*40. 






tt'7 


60,123 



(.Indian 

63,743 

73-2 

68,024 

67*6 

C0,089 

660 

62,711 

68,447 

870 

09-8 


Total , 

73,417 

11*6 

87,240 

18‘2 

02,384 

12*6 

1 

i 

90,064 


87-280 

1 

12*7 

84,730 

11-2 

Aboro 40. 

( Imported . • 

6*027 

78-3 

7,131 

76 4 

8,768 

74*0 

7,868 

74*4 

j 7.021 

76*0 

7,612 

70 3 

X Indian • • 

1,810 

217 

2,100 

26 6 

2,938 

23 1 

2,608 

1 

25*0 

j 2,233 

24*1 

1.063 

30*7 


Total . 

8,467 

1-3 

0,360 

1-4 

11,700 

i-e! io.iso 

1 

i 

1*6 1 0,264 

1*8 

0,475 

1-2 


(I ban D Total 

637,434 

100 

663,324 

100 

732,072 

loo 

710,448 

10O 90t, 199 

1 

100 

766,237 

100 


There is very little European trade under the lowest counts for Indian mills 
to supplant; on the other hand, Japanese competition has recently become 
severe in respect of some of these descriptions. The greatest scope for the 
expansion of the Indian industry appears to exist under the medium and 
higher counts. To produce a staple suitable for counts above 40’s, India would 
have to grow either a much higher grade American cotton than has been hither- 
to attempted on anything like a commercial scale, or an Egyptian cotton. 
The latter can certainly be grown in Sind, and perhaps in the Punjab and in 
Rajputana. It is stated that in the case of both the first and the last, irriga- 
tion would he needed on a far more ample scale than at present. Further 
enquiries will have to bo made regarding the areas that can be made available 
for the higher classes of staple. For the present the figuro for the Punjab and 
Sind may be provisionally placed at 3,500,000 acres. We have seen what looks 
like a much lower estimate, viz., 350,000 acres in the Punjab within the next 
four years. The present area under American cotton in that province is 
120,000 acres. Mr. Hailey (vide paragraph 8) puts the area, available for 
American or other cotton requiring early irrigation at 500,000 acres. No 
information has yet been obtained for Bombay or Madras. The Central 
Provinces are not likely to be able to afEord more than 100,000 acres for 
irrigated cotton. 

With regard to the improvement of the indigenous staple, there is no doubt 
that any improvement in length, etc., while maintaining the hardiness, ginning 
percentage and outturn of the present type, would be a very great help. If the 
present cottons from which 10’s are now spun could be improved so as to yield 
15’s or even 20’s, the future of the Indian crop would be far more secure than 


Work by 

Agricultural 

Department. 


8. Having discussed the necessity for and the probable eifeots of 
(a) an increase in the production of short-staple cotton 
(ft) the introduction of more long-staple cotton ; • 
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we may now examine the efforts which are being made in the chief cotton- 
growing provinces of India towards these ends. The statement in paragraph "> 
above shows the areas under the main types of cotton in the different provinces. 
This is far from a complete classification by types and areas, but is a compro- 
mise between what is ideal and what is possible. 

Speaking very generally, the present facts and future possibilities in the 
different provinces are exhibited in the statement below, and in the description 
which follows it of the position in the chief cotton-growing provinces. 

The statement below indicates the area under cotton in each of the leading 
cotton-growing provinces of British India during each year since 1907-08 and 
the yield in bales. A reference to the table in paragraph 5 will show to some 
extent the types of cotton grown in each case. 


Area in 000*8 of acres. 

Yield in (XX)' s oj bales of 400 lbs. 
Value in 000' s of rupees. 


Year. 

i 

Humility and 
... Native 

States. 

Centrnl Pro- 
\ inech and 
Itariu. 

Madras aud 
Naiive | 
States. | 

1 

1 

United 

Pru\ uicea. 

Pun iul> and 
Native 

Stall b 


( Area . 



7,lcl 

4,132 

j.sr.s 

1,161 

1,171 

1007-08 . 

< Yield . 


, 

1,(139 

595 

19S 

268 

356 

, 

(Value . 



9 80.39 

6,2(5,95 

1,9:5,7ii 

2,13,52 

2,7(5, k 8 


( Area 



G/J41 

4,176 

1 .570 

1,392 

1.563 

1908-09 

1 Yield . 



J,2S2 

766 

1G2 

426 

324 

j 

( Value , 


■ 

14,23,83 

7,08,07 

1,46,90 

3,41,59 

2,89,17 

1 

( Area 



G.-1C9 

4,167 

1,6(59 

1,241 

1,43', 

1909-10 . 

} Yield . 



l.CCl 

1,070 

180 

3^4 

300 

' 

( Value . 


i 

‘ 1 

19,42,:, 0 

10,96,92 

1,79,92 

3,50,98 

3,53 Ol 


( Area 


i 

.| 

7,331 

4,4s7 

1,873 

1,317 

1.385 

1910-11 . 

] Yield . 



1,45') 

G29 

235 

318 

306 


( Value . 


J 

20,25,02 

8,nG,92 

2, 82, ('2 

4,05,73 

3.52,7* 


f Area 


• 

5,788 

4.G48 

2,878 

921 1 

1,682 

1911-12 . 

\ Yield . 



695 

91:* j 

3.55 

251 

241 


(Value . 


. 

10,27,(18 

12,06,16 

4,02,03 

3,0(5,38 

2,99,89 


( Area 



6,820 

4,493 

2.414 

1,158 

1,675 

1912-12 . 

] Yield . 



1,520 

910 

471 

428 

375* 


(Value . 



19,70,38 

11,25,70 

f, 39,83 

4,91,09 

4,3", 15 


C Aica 



7,323 

4,751 

2,725 

i ],r,8(i 

2,i '5-4 

1913-14 . 

} Yield . 



1,614 

961 

308 

481 

G12 


( Value . 


’ i 

20.88,95 

12,40,89 

3.98,01 

5,42,38 

7,08, *2 


( An a 



7,796 

4,7 (1 8 

2,116 

1.551 

1857 

1914-15 . 

} Yield . 



| 1,773 

1,097 

215 

480 

480 


(Value . 



| 19,00,62 

10,34,84 

2,73,17 

3,(58,90 

3,58,27" 


( Area 



4,439 

4,661 

2,0(51 

834 

902 

1915-16 . 

] Yield . 



934 

1,106 

216 

2(52 

195 


( Value . 



8,20,31 

8,95,61 

3,67,11 

1,98,21 

1,3(5,91. 

1 


Bombay contains a large area, especially in the Deccan, under short-staple, Bombay,, 
that can probably be extended, though not to a very large extent. In Dharwar, 
there is a considerable area under an American type known as Dharivar- 
American, that was introduced at the time of tho American war. Another 
long-stapled cotton is grown here, known as Kumpta. Broach and Cambodia 
have also been introduced, but circumstances do not seem to he entirely favour- 
able for them, and these varieties, though they may continue to be grown in 
small areas, are said not to be likely to spread widely. More is to be hoped 
from the further improvement of the existing Kumpta variety, the weak point 
of which is its low ginning percentage. In Gujerat cotton covers a large area, 
but over much of the north of the Gujerat division short-staple cotton is found. 
Attempts are being made to introduoc a longer-staple variety, by selection from 
the local vaneties. 
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Provinces. 


The statement below supplied dcmi-offlcially by Mr. Keatinge, Director of 
Agriculture, Bombay, explains the general position in that Presidency : — 


A re ft. 

Typo. 

Length pf 
staple 
in 1". 

Ginning 

percentage. 

Price on 

January 

8th, 1910. 

r 

Navsari . ' . 

8-9 

31 

+ Rs. 25 on Surat. 

1 

N. Gujerat . 

Surat . 

C— 8 

32 

+ Rs. 15 on Broach. 

1 

i 

.Broach . 

G 

34 

Rs. 410 (Good.) 

r 

Lalio 

7 

31-32 


1 

S. Gujerat . 

i 

Wagliad . 

G 

32 


1 

i 

Mathio . 

4 

33-31 


Deccan 

Khaiidcsh 

4 

34—35 


Southern Maratha J 

Kumpla . 

7-8 

25 


Country. ] 

l 

Dharwar- American . 

0 

31 


Sincl . 

Sindi 

4 | 

33 



Khandcsh is a mixture, Mathio is identical with Khandcsh, recently 
introduced into north Gujerat. and rapidly spreading. Ghoghari, a short-staple 
variety with a high ginning percentage is beginning to spread in south Gujerat. 

In Sind, tho indigenous variety is short in staple, though a free yieldcr 
under tho very indifferent cultivation that the local farmer alfccts. An 
attempt was made in the first instance to introduce an Egyptian type, but, 
though Sind can undoubtedly grow Egyptian cotton, for her to do so on a large 
sealc and with reasonable certainty from the cultivator’s point of view, a better 
system of cultivation will have to he introduced, and a more permanent source 
of irrigation will he necessary, for which extensive works on tho Indus will he 
required. 

The last report of the Imperial Cotton Specialist gives the following values 
for certain typos recently introduced into different parts of Bombay. Dharwar 
Broach, with a ginning percentage of 32-33, can spin up to 40’s and was priced 
at Its. 375. Dharwar- Americans can spin 20’s. Cambodias were valued at the 
Gadag auction at Its. 320, and could spin 20’s. This was on the following 
market basis : — 




Sind-Amcrican 

. 310 

Madras-Cambodia .... 

. . . . 3G3 

Navwiii (Broach) .... 

. 373 

Superfine Bengal 

. 250 

Cambodia ...... 

340 

Saw-ginned Dharwar .... 

. . . . 320 

Kumpta 

. . * • 3 


The price of Broach (good) is usually about S per cent, less than that of 
Americans (mid) but varied in tho year before the war from 4 to 24 per cent, 
loner. 

In the Central Provinces, there is a largo area of short-staple cotton 
grown in the west and north of the province, which could no doubt be 
materially increased, and might perhaps be improved, but the main hope 
of introducing a long-staple cotton lios (1) in tho light-soil areas now 
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coining under irrigation, which, as the irrigation is in all cases by storage 
works, can never be very extensive, and (2) in the tracts with a rainfall 
somewhat higher than those hitherto regarded as most suitable for cotton in 
this province ; hero Cambodia may possibly give more profit than the short- 
staple. 

It must not be forgotten that the length of the indigenous staple in 
this province has steadily declined since its cotton began to be exported. 
The old Berar Jari, which, it is said, would spin Id’s or even 20’s, has been 
replaced by a mixture of some six types, in which the types which mainly 
constituted the original Jari have tended to become less predominant, and 
the shorter-staple but more freely yielding types to form an increasing 
proportion of tho mixture. This inferior mixture has also gradually spread 
over more and more of tho area which was occupied by tho superior but less 
prolific Bani. The operations of tho Agricultural Department, which wen; 
necessarily and rightly directed towards increasing the cash yield per acre for 
the ryot, without consideration to tho requirements of the industry, Indian or 
British, further added to this deterioration of quality. The most prolific 
variety, both in respect of yiold and of ginning percentage, of the Berar 
mixture was found to he Roseum. This was selected for distribution, and 
with such success, that not less than 700,000 acres were placed under this 
type in 1916-17. The casli benefit to tho ryot has been very great, amounting 
to something over a crore of rupees per annum over and above the value 
of the ordinary local mixture. Tho subject will be dealt with in further 
detail below, but is only mentioned hero as an illustration of the fact 
that in the cq.se of the varieties that can be grown at present in the cotton- 
producing tracts of most provinces of India the premium oil'ered for length 
of staple is utterly inadequate to o\ercome the great difference in yield and 
ginning percentage between such types as the short-stapled, prolific Roseum 
and the long-stapled, hut poorly yielding Bani. The notes of Professor 
Gammie, Imperial Cotton Specialist, on certain attempts which have been 
made in the Central Provinces to evolve a superior type, by crossing a short 
and a long-staple cotton, contain certain figures for the cash yield per acre 
of different types, and for the valuation of the new crosses as compared with 
existing varieties, which emphasize the above principle very strongly. 

Type. Counts. Price. 

Rupees. 

Bani x Roseum . . . 20 J s to s . . . 2s 3 

Bani x Deshi Lahore . ? ... 2 ( J5 


The implication in the report is to the effect that the latter type is capable 
of spinning at least as high a count as the former ; it has a ginning percentage 
of 365, and under the somewhat exceptional conditions under "which it was 
grown, was a very free yiclder. No definite comparison can yet he made 
in point of cash return between this and the local Roseum at present. 

The figures below, received from Professor Gammie, aro hardly en- 
couraging : — 


Species. 

Cutchlcum . 

Roseum 

Bani 

Berar Jari 

Bani x Deshi Lahore 


Yield per iicre in tasb. 
ItupCi Bm 

101- 
100 
. 7(5 

71 

■ t J 


These prices sufficiently indicate, too, the reason why low-yielding long- 
staples like Bani and comparatively superior mixtures like Berar Jari ore 

4 i 
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dicing rapidly replaced, iu Bcrar and other parts of India, by free-yielding, 
high-ginning, short-staple varieties. 

The above prices were on the following market basis 


Variety. 

Price in Rupees. 

Carabxlia 

. 350 

Ghat Hani 

340 

Fine Akola .... . 

265 

Fine Klia»<le*li 

. 250 

Ilidnjv ..... . . 

. . 2M) 

Fin** Bengal 

228 

S ii] inline Bengal ...... 

. 240 

The above basis prices also afford an indication 

of the relative values 


of the indigenous short-staple types as compared with an exotie like Cambodia. 

In .Madras, there is first the long-staple Karunganni grown in Tinuevelly, 
till recently very largely mixed with Uppam. Efforts are being made to 
separate the two in order to secure a higher price for tho Karunganni. Cam- 
bodia was also introduced into the same tract some years ago, and experience 
has shown that il can undoubtedly be grown at a profit., the yield for 1911 
being estimated at lb, 000 bales. The usual troubles, however, sot in, owing to 
deterioration of that, part of the crop sown on inferior lands and to adulteration. 
A very prolific cotton, locally called Puliohai, identical in type with the 
variety known as Roseum grown in Bcrar and Khandcsh, came in a few years 
ago from the Deccan. Efforts have been made to stamp this out, as purely 
parasitic and owing its present apparent value to its use as an adulterant 
for the better local varieties; when it kills the value of these, as it is likely 
to do, unless arrested, the ryot, will he left, with a less profitable crop than the 
finer existing varieties. 

In the Ceded Districts, the state of affairs is not dissimilar to that prevailing 
in Bcrar and Khandcsh, and the agricultural part of the problem is being 
dealt with on very similar lines. 

The prevailing type in the United Provinces is a short-staple cotton, which 
ripens early and is known to the trade as Bengals. 

The position here is described by Mr. Ilailey, Director of Agriculture, as 
follows:— “ The first endeavours to improve cotton growing in the United 
Provinces were in the direction of introducing a long-staple cotton of 
American origin. The experiments began as early as 1S81, but it was not 
until 1906 that the seed, which was then acclimatised but was of a 
mixed character, was distributed to cultivators in tho Aligarh district. It 
is unnecessary here to allude to tho difficulties of selling small quantities 
of any new type of cotton. The middlemen buy on the ginning 
percentage and have not been accustomed to differentiate in favour of quality. 
They would therefore givo less for a long-staple kapas (seed cotton), which 
has a ginniug percentage of 30 per cent, as compared with ordinary detshi with 
a percentage of 33 per cent. Tho manufacturer is not accustomed to buy 
kapas and wants the lint, ginned and baled. In the absence of any other 
agency, it was nocessary for the Agricultural Department to buy in the kapas, 
gin it, and sell to manufacturers. The cultivators were promised a bonus of 
Re. 1 por maund of kapas over tho current price of deshi, and the lint was 
sold by auction. This arrangement also permitted the department to maintain 
purity of the seed and prevent any admixture of deshi seed. 

“It worked well enough for three years and the cultivators usually 
received a bonus above the stipulated premium. But it was necessary to take 
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an advance from Government to finance the operation, and in 1909, in conse- 
quence of the issue of orders by the then Secretary of State, the Government 
of India objected to the advance on the ground that it was a matter for private 
enterprise. As the cultivators would not sow without a guarantee from the 
department and no private firm would come forward to finance the under- 
taking, it collapsed and no more seed was distributed. 

“ As progress in the direction of improving the quality of the cotton 
seemed barred, the attention of the officers of the department was directed 
to improving the outturn. "With this object Dr. Parr at Aligarh isolated a 
strain of deshi with a very heavy yield and a high ginning percentage of :>9 
to -10. It is characterised by a white flower and is known as the Aligarh white- 
flowered cotton. The staple is coarse and short, but the plant is hardy and 
a vigorous grower. In a short time it became very popular, since the buyer 
differentiated in its favour on account of the high ginning percentage. 
It is not possible to give the area under this crop, as the whole area under 
cotton has fluctuated so greatly of recent years, but it does not probably fall 
short of a lakh and a half of acres, and all the seed which the department 
can supply is readily bought up. Unquestionably, however, the lint is inferior 
lo that of yellow-flowered deshi, and the department has always accepted the 
fact that, if the tide sets in steadily in the direction of hotter stapled cotton, a 
substitute must be found for this. 

“Mr. Leake’s hybridising experiments are directed towards this end. 
American cotton must he sown early and this needs irrigation. At the outside 
limit, the canals of these provinces could not supply water for irrigating cotton 
over more than 500,000 acres. Tho total cotton area is anything from a million 
f o a million and a half acres, according to seasons and prices, and, therefore 
there is a very big area which must always be devoted to a cotton grown in tho 
rains. Mr. Loakc’s crosses are of deslii varieties and ean be grown on this 
unirrigated tract. At present it is sufficient to say that trials are being made 
on a field scale of several varieties with an appreciably better lint than deshi. 

“ I will now turn to the revival of long-staple cotton growing. In 1912 
the Elgin mills offered to finance the growing of American cotton on the 
basis of a premium to the cultivators of J's. 1-1. per niaund (100 lbs.) of ha, pas. 
After this, arrangements were to he made on the basis of spot price of middling 
American. In the first year the crop amounted to 120 hales. From that time 
to the present the lint has always been sold to one or other of the Cawnporo 
mills, at prices which give a premium of well over one rupee per maund of 
lapas to the grower, and in 1915 amounted to Its. 2. The department-, by an 
arrangement with a ginning factory, gins the whole crop in a single factory, 
paying the cultivators as they bring in the lea pas. Tho purity of the seed is 
thereby maintained and tho shorter strains are being gradually eliminated. 
For the last two years the Muir Mills have taken the whole. The crop lias 
suffered owing to a great slump in prices in 191-1 and two very wet years in 
1915 and 1916, during w hich part of it was destroyed. It has consequently uot 
spread very rapidly. The American cotton yields somewhat more heavily than 
deshi in ordinary years, but is more susceptible to water-logging and heavy rains. 
Further there has been a very great increase in the area under indigo, which 
has usurped part of the best cotton-growing land. 

“ In estimating the relative advantages to the grower of American and 
deshi cotton there are certain points to be borne in mind. 

(a) The ginning percentage of Cawnporc- American is not more than 
about 31 per cent., while, as pointed out above, that of Aligarh 
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white-flowered docs not fall below' 39 per cent. Consequently 
this defect must he made good by an appreciably higher price for 
the lint. 

(b) American cotton must be sown before the rains and, therefore, on 

irrigated land for which canal rates have to he paid. The great 
bulk of deshi is sown in the rains. 

(c) Deshi cotton is the earlier crop, and the cultivators in these provinces 

arc in the habit of taking it up in October and sowing a rabi crop, 
such as peas mixed with barley, after it. American is longer on 
the ground and if a second crop is sown, late pickings cannot be 
taken. 

“Though American cotton is sown at a time when the cultivator is 
ordinarily free from other work— and this constitutes its great advantage — 
yet it requires more care than deshi, and is subject to certain insect attacks, 
such as the leaf roller, which arc of little importance in case of deshi. Again, 
American does not do well on poor soils, whereas deshi is oflen grown on the 
poorest lauds in the village. 

“ Were there any great disparity of prices between the two crops, these 
disadvantages would fall into the background ; hut the prices of deshi have 
remained, except in 191 1, extraordinarily good, and the demand appears to be 
showing no falling-off. It is most, difficult to strike any balance of profit 
between two crops— Micro are so many factors to take into consideration. But 
it would certainly ho dangerous to pronounce definitely in favour of American 
cotton at the premia so far obtained. It suits certain cultivators to sow their 
cotton early and leave themselves free for rains sowings. Others want a 
second crop for food purposes and prefer the shorter growing deshi. If there is 
no great difference between two crops, a backward class of cultivator will 
choose the hardiest, safest and cheapest crop to grow— and he is probably from 
his point of view amply justified.” 

On the same market basis as that used by Professor Gamtnie for Bombay 
(cide page 9), Cawnpore-Americans were valued as follows : — 


Number nf t \ pi'. 

Can spin counts. 

Vnlup. 

Rs 

*1 

A t 

:30’s 

.no 

9 

n’s 

330 

1, G, 7, ami S 

20 ’s 

32.) 

Others 

lli’s 

310 


The last report of the Agricultural Department of the United Provinces 
contains complaints that distribution of seed was carried on under difficulties, 
owing to lack of subordinate staff. The smallness of the average holding 
rendered it a matter of difficulty to discover suitable places for private seed 
farms. Co-operative societies, which appear to be ordinary credit societies and 
not co-operative unions organised ad hoc, arc beginning to take up the work of 
seed distribution, and will, it may be hoped, relieve departmental officers to 
some extent of this task. 

ni e Punjab The Punjab probably offers the most immediately remunerative field for 
the dissemination of long-staple cotton of the American type. We arc obtaining 
further information on the subject, but we have seen a statement to the effect 
that a single grower last year obtained an all-round yield of 250 lbs. of lint 
over an area of the same number of acres. More will be said below about the 
marketing problem in the Punjab and we shall have to obtain information 
regarding the land and irrigation water available for cotton growing, aud in 
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particular as to the truth of a statement, that the cotton area can he increased, 
if the cultivators will consent to reduce the area they sow with cold-weather 
irrigation ; and how far such a practice is desirable, if possible. The fear of 
encroachment hy the cotton crop on the area required by food grains is less 
acute in the case of the Punjab than elsewhere, seeing that only a small 
proportion of any particular area, which has been variously stated at one-tenth 
and one-sixth, can, it is alleged, be advantageously placed under cotton in any 
single year. A proposal was put forward by the British Cotton Growing 
Association some years ago, revived again by the International Cotton Spinners 
Pedcration more recently, but held in abeyance on account of the war, to take 
up an area in one of the canal colonies, erect gins, and demonstrate how Indian 
cotton can be grown and prepared for market under optimum conditions, and 
the grower brought into direct touch with world prices. This scheme should be 
examined by the Commission when they visit the Punjab. 


9. The position has now been discussed in suflicicnt local detail to indicate Problem ot 
the nature of the problems before the Agricultural Department, the farmer and 
the trade. In the first place stands tin* desirability of improving the lint 
of the existing short-staple varieties, while maintaining the yield. This is no 
doubt a harder problem than that of introducing longer-staple varieties from 
outside; its results arc likely to be very gradual in showing themselves; it in- 
volves the introduction of a cross which is capable of fertilisation by (he re- 
maining local species from which it has been built up ; hut it is not the less 
important of the two problems. The only province where this policy has been 
pursued steadily and consistently is the United Provinces. Some work has 
been done on these lines in the Central Provinces, where various crosses with 
the indigenous type have been produced, 'flic work has, however, not formed 
part of the regular programme of the Economic Botanist, but has been carried 
on by the Deputy Director of the Southern ( ircle. Tn view of the highly 
technical character of the research problems involved, this is certainly the duty 
of a botanist, and should be taken over by him. A much more general and 
sustained effort is needed for the solution of this problem than lias been made 
hitherto, outside the United Proviuccs. 


The short-staple crop is of great importance in the Central Provinces and 
Bombay, and to a less extent in Madras and the United Provinces. The Economic 
Botanists of these provinces have their hands already fully occupied with other 
work; and there would he ample employment for at any rate another botanist 
in each of the first two provinces for the study of this single problem. An 
increase of under a penny a pound in the value of the cotton produced in the 
14,000,000 acres which grow the short-staple crop at present, would yield over 
6 crores of rupees, justifying amply the immediate expenditure proposed. 

We now turn to the consideration of the next problem, viz., the introduc- 
tion of a long-staple type, whether exot ic or built up by crossing. In order to 
make the substitution as rapid as possible, and to obtain the advantage of a 
uniform type, some organisation for securing the distribution of seed true to type 
on a wide scale, at the minimum of cost and with the greatest probability of 
becoming a permanent local institution, is necessary. Sucli an organisation 
is undoubtedly to bo found in the co-operative system of seed distribution. 
Under this system as worked in Berar, the Government farm distributes as 
much of the required seed as it can grow to central farms, attached to co- 
operative unions, but inspected by Government agency. These farms sow that 
seed, and distribute tiie seed in the second year to the seed farms of private 
individuals, members of the union, who grow it and sell it to the public in the 
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third year. Where necessary, each union gins its own cotton, thereby ensuring 
the purity of tho seed, which is apt to deteriorate and is liable to adulteration 
in ordinary commercial gins. The seed farms of the private members are 
inspected by an agency employed by the union, but trained and supervised 
by the Agricultural Department. Funds are found by members contri- 
buting to their unions from the profits they make by the sale of the 
improved seed at a rate higher than the bazaar rate. The extent to which 
seed distribution can bo extended by this agency, when no other difficulties 
supervene, may be judged by the fact that in the Central Provinces an area of 
700,000 acres was estimated to have been sown by this means during the 
year 1910-17. To increase the yield of an existing typo, by the dissemination of 
a variant of tho same type, yielding more seed cotton (as opposed to lint or 
ginned cotton), is easy. Adulteration is not a serious drawback, especially 
when, as in Berar, the cotton which it is sought to introduce is a specially short 
staple variety, which is proof against adulteration, owing to its low quality. 

10. Tho next degree of difficulty is readied when the main advantage lies, 
not in an increased gross yield of seed cotton, hut in .an increased yield of 
ginned cotton. Tho difference is not, however, one of kind, but of degree. 
The damage wrought by admixture is still small, and only the most short- 
sighted purchaser would attempt to snatch a transitory profit, by refusing 
to pay prices based on the larger yield of lint. In a tract whore, as is almost 
everywhere the case in India, gins abound, Ibis refusal is not likely to be 
effective for long, and can in any ease be overcome by departmental or co- 
operative ginning. 

11. The real difficulty, however, arises, when the advantage in growing 
a new type lies not in quantity but in quality, such as strength, softness, colour 
or length of fibre In the first place stands the necessity of securing improved 
cultivation. Apart from this, however, the difference in price is seldom marked 
enough to appeal to the grower, unless an absolutely pure strain of seed is 
obtained by him, and an absolutely unmixed yield marketed by or for him. 
Any admixture of a cheaper variety is fatal to price. At the same time, tho 
existence of a superior type encourages an inferior type as an adulterant (as 
was shown above in the case of Pulichai in Madras), which will eventually kill 
the superior type, owing to the fact that its presence in increasing proportion 
lowers the price very rapidly, so that eventually it is not worth the grower's 
while to grow the superior type, since the reputation of the local name goes 
down, and lie cannot get more for the pure than for the mixed variety. 

Various moans have been adopted in order to resist this evil, which arises 
in one form or another in every part of India where an improved variety has 
reached the position of a commercial crop 

Pure seed, as has been shown above, can always be supplied on a moder- 
ately large scale by a Government agency, and distributed through a certain 
number of private seed farms, supervised by a departmental agency, so long as 
some profit can be guaranteed to the grower, by a higher price either for his 
seed or his lint. Guarantees to this effect are often given by Government to 
start with, and were found neeessarv even in Berar at first. 

m 

The evil effect of gins in causing seed mixture, though real enough, can be 
combated by special arrangements. These arrangements, however, when the 
production reaches any considerable figure, impose a heavy burden on the 
export agency, which is undesirable ; while the gins are also in many cases the 
worst offenders in the matter of lint adulteration. To meet these difficulties it 
has been suggested that a system of licensing gins should be set up, by which 
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they would be compelled to keep the seed and lint of certain types of cotton 
unmixed, under penalty of forfeiture or suspension of license. This is a point on 
which evidence is desirable in Bombay and the Punjab. Tt seems hardly 
necessary to carry legislative interference beyond the gin-owner, although the 
case must be provided for when the cultivator or dealer brings a mixed lot of 
cotton to the gin. The next difficulty lies in getting the pure cotton into the 
hands of the buyer, whether ginner or merchant, and in obtaining the maximum 
value from him. In Madras arrangements have been made for ryots to sell 
improved Karunganni on joint account direct to ginning firms. A scheme lias 
also been worked with some success by a league of the principal buyers with the 
Agricultural Department, who refuse to purchase cotton which contains any 
admixture of the inferior Puliehai. This latter device is no doubt likely to he 
effective in cases where an obnoxious newcomer can be stamped out in a short 
campaign of a year or two. 

The history of the work in Bombay is most instructive. Broach cotton 
introduced into Dbarwar is being sold by auction after departmental grading. 
Obviously this action cannot be very widely extended by a departmental agency 
on the existing scale. In lower Gujerat, where an attempt was being made to 
improve the quality of the lint, a syndicate formed by Bombay mill-owners 
undertook to pay 5 per cent, above the prevailing rate for the improved Broach 
cotton with a higher ginfiing percentage. (It is desirable to enquire if this 
rate was fair.) As soon, however, as the area sown became considerable, diffi- 
culties arose which led to a breakdown of the scheme. There was a doubt 
as to Avliat the local prices wore. Local buyers offered higher prices for the 
improved cotton, and the syndicate were called on to pay their increment on 
the prices so enliaueed. The ryots also rigged the market, or at any rate 
reported sales which were believed to be fictitious. Cultivators brought in tlieir 
cotton when prices were high, and held it back when they fell. During the 
second year of operations, there was a steady fall in prices, and the ryots who 
held back tlieir cotton, got lower prices in the end ; the loss so incurred seems 
to have been associated in tlieir mind, quite unfairly, with the operations of 
the syndicate. Further, the cotton bought up-country by the syndicate was 
reported to have been received in Bombay in an adulterated condition. The 
information at our disposal regarding the extent to which the syndicate bought 
direct, and through what agency, and the methods adopted by the Agricultural 
Department to secure that the cotton came forward in a pure condition, is not 
sufficient to show how this happened. In Sind, the syndicate erected saw gins, 
as the local roller gins were not suitable for dealing with the American type. 
The Deputy Director thought that the syndicate should have secured a larger 
proportion of the crop produced. There were also difficulties arising from 
inferior methods of cultivation, failure of canal water, and shortage of seed. 
The syndicate withdrew from Sind for one year, but has since agreed to make 
another start. It was stated in evidence by Mr. Henderson, Deputy Director 
in Sind for some years, that local conditions arc unfavourable to co-operation, 
and the most promising organisation for seed distribution is through the 
personal influence of leading landlords. 

Only small quantities of long-staple cotton have been grown in the Central 
Provinces, and their inspection and marketing was effcctod departmentally, 
the Empress Mills in all cases proving a ready purchaser for full value. The 
growing of improved wheat through co-operative agency in this province 
throws an interesting light on the possibilities of a co-operative marketing 
organisation for obtaining value for quality. The increased value in this 
case is relatively small, and the cost of sowing an acre very high, compared to 

s 
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cotton, hut a considerable degree of success lias been obtained through 
co-operative sales, with the help of one of tlio big export purchasing firms. 

We have unofficial cvidonco of considerable interest, regarding the state of 
affairs in the Punjab, but it will require verification by local enquiry. Tc 
start with, the market for cotton in this province was in a far less organised 
state than in other provinces where more cotton is grown. Local buyers at 
first refused to pay more for a longer staple ; indeed, the big exporting firms, 
it is alleged, tried to discourage the growth of such types, as it complicated the 
market, and required tho use of expert knowledge which their buyers did not 
possess. A system of Government auctions was introduced, where buyers bad to 
undertake to have the cotton ginned at specified gins under supervision. 
Prices 45 per corit. above the local rate were obtained at these auctions. On 
one occasion at any rate before the auction system was introduced, a big 
exporting firm bad sold in Liverpool at 9d. a pound cotton bought in the 
Punjab at 4 d. ; Bombay buyers, however, gave better prices. 

12. This question of improvement has been considered in a good deal of 
detail, inasmuch as it applies, not only to the introduction of exotic, but to 
any improvement of the existing varieties. Moreover, sufficient experience 
has been obtained to show where the difficulties lie, and where help is needed. 
The problem of inducing the grower to offer a pure type of cotton and the 
purchaser to give him full value for it, lias not .yet been solved, though 
several of the schemes so far devised look promising. The help and goodwill 
of tlio mill-owners or other buyers is readily forthcoming. The former no 
doubt realise that flieir being first in the field and in a position to secure the 
puro type in bulk offers them the host chance of being able to keep the long- 
staple cotton for their own mills in case of outside competition. A free 
market, howover, for long-staple cotton in this country is necessary, if the 
cultivator is to get the world price for it, and any attempt to restrict this 
will prove fatal to the introduction of superior types. Little effort seems 
hitherto to have been made, except perhaps in Madras and tho Punjab, to 
enlist tlie support of the intermediate local buying interests, often merchants 
of tlio Marwari class, who arc flic most to blame at present for tlio adulteration 
of improved types. The attempt is surely worth making, difficult as it 
undoubtedly is. No satisfactory evidence is forthcoming of the extent to 
which Indian long-staple cotton commands world prices in Indian markets. 
Statement No. II appended to this note seems 1o show that local prices for 
Tinnovellics followed the world prices for Americans more closely than 
Westerns, a sujierior cotton which relies mainly on the Indian demand. The 
fact that Tinnovellies are regularly quoted on the Liverpool market accounts for 
this, though tho difference between Indian and Liverpool prices was often 
largo, especially when the froight position became more difficult. Finally, 
it is clear that the first step to take is to devise somo means to ensure the 
cotton coming forward in bulk, unmixed, and if possible, through some organic 
agency, capable of ultimately taking care of itself with a minimum of Govern- 
ment intervention ; or at any rate of being carried on for as many years as 
possible, until an established course of trade hostile to adulteration lias grown 
up. In small areas, departmental action might serve, but this is impossible 
over really large areas. In such cases, co-operation seems the most promising 
means; but it must be recollectod that co-operatiou will not flourish in a soil 
that has not already been inoculated with its own microbe ; we mean that the 
way to co-operativo distribution must in India be paved by acquaintance with 
and acceptance of tlio benefits of co-operativo credit. Communities accustomed 
to co-operative credit are suited for the development of an organisation for the 
sale of a given type of cotton on joint account. There will, however, be many 
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cases where, for various reasons, the peoplo arc either unsuited or unready for 
co-operative working; and here departmental agency, aided by an ever increa- 
sing proportion of help by tbe trade, seems to offer tbe best cbance of success. 

The temptation of adulteration is, however, great, where the variety to bo 
introduced is of high quality ; ancl departmental agency must be largely relied 
ou for a long time to roplaco or supplement co-operativo organisation. This 
will necessitate large additions to tbe existing staff. The problem of maintain- 
ing and marketing a pure type seems so difficult and so urgent, that it deserves 
for the present as much attention as tbe purely agricultural problem of produc- 
ing the typo itself. 

W. These conclusions bring one to a consideration of the condit ions Conditions under 
under which tbe cotton crop is normally marketed in India. These do not in which ryot 
most cases differ greatly from those prevailing in the case of other export mar ^ s 
crops. A varying proportion is takon over by merchants or money-lenders Cr0# ‘ 
who have given advances to the growers, or to whom the latter are indebted. 

But still a very considerable proportion, naturally more considerable in areas 
whore the average cultivator’s holding is larger, is brought by the latter le 
tbe market town. In this case the cultivator sometimes sells to a ginnery ; 
sometimes lie takes it about from one dealer to another to obtain the best 
price. In other cases, again, lie lakes it to a cotton market ; where these 
are well organised, with proper regulations and supervision to prevent the 
grower being imposed upon, the benefit to the cultivator is great, and be 
resorts freely to tbe market. The result is tbe elimination of unnecessary 
intermediaries, with profit to grower and null-owner. An example of such 
a system is to be found in Berar, where a set or rules has been framed under 
which cotton markets are constituted and managed. Tho essential features of 
this system, which has been described fully in a note by Mr. Slanden, 

Commissioner of Berar, arc as follows 

Commission agents, brokers andweigluncn are licensed. The weights used 
arc prescribed and inspected. Trade allowances are forbidden. The prices 
for the day are not published by tbe market committee, but become known 
at once in tbe market. TJnginned cotton is inspected after removal from the 
market to a gin, and deductions made from tbe price on account of any defects. 

The seller need not accept these deductions and may resell his cotton if lie 
likes. 

The system, though capable of improvement, works well, and is strongly 
approved of by tho growers. In the absence of such a special organisation, 
though the grower may have a pretty fair idea of the price he ought to get., 
yet, owing to the various tricks that are played at his expense by tho buyers 
and the intermediate agents, he docs not get it. It seems probable that much 
could be done for the cultivating classes by a better organised market system. 

In the case of export crops in particular, it would lend itself to any efforts 
that may be made to secure price for quality, at any rate after tho initial stages 
had been passed. The necessity of this should be strongly pressed on Local 
Governments. The tendency in India is to accept as inevitable too many 
intermediate profits in the up-country period of tho movement of an export 
crop. As the benefits of the co-operative movement spread, the improvements 
of markets will become a more urgent question. The growers who receive 
advances on their crop or who sell it to their creditors, in each case on 
unfavourable terms, will tend to become less numerous ; tbe cultivating classes 
generally will demand a higher standard of efficiency in marketing, and will 
be less tolerant of excessive profits at their expense. Something, too, may he 
done.lnd is in places being done, by teaching cultivators a few poiurs about 
marketing their crops. 

•> K 
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Adulteration. 


Uechanism lor 
carrying out 
recommenda- 
tions. 


1 1. Proposals for penalising the fraudulent adulteration of cotton have 
boon more than onco put forward by various bodies in England and India. 
Correspondence in the records of tbe Government of India regarding the 
proposals made by the International Confederation of Cotton Spinners to 
Lord Crewe in 1911 may be referred to in particular. We do not propose to 
touch on the question of mixing cotton of higher with that of lower grades by 
other agencies than the gins. 'Flic experience of the working of the Cotton 
Frauds Act in Bombay lias shown tbe dangers attending Government action 
in this matter. Similarly the watering of unginned cotton is in the first place 
not practised on a relatively large scale and can be put a stop to by tho action 
of tbe ginners. Tbe watering of ginned cotton by the balers is, however, a 
much bigger matter ; it is done on a large scale and in a thoroughly organised 
manner, pipes and hoses being used for that purpose in many press compounds, 
especially in Berar. This might be dealt with without any Government 
inspecting staff, by allowing the private prosecution (with the sanction of 
Government, to prevent, vexatious proceedings) of any person who actually 
watered cotton. This might no doubt lie effected by a t rade organisation ; 
if no action were taken, no barm would be done, and the law would be tempo- 
rarily ineffective. If necessary, it might be introduced for a term of years 
in the first instance, and, if not used, could be allowed to disappear automati- 
cally from tbe statute book. Opinions on this point might be invited in 
Bombay. 

15. The proposals that have been put forward in this note are as 
follows 

(1) To improve the existing short-staple types of cotton, by developing, 

through crossing or selection, a longer and better fibre, while 
maintaining the high outturn of tbe low quality type. 

(2) In areas where tbe conditions admit of it, to continue and intensify 

tbe present attempts to introduce longer-staple exotic cottons. 

(3) To make more determined and systematic efforts to provide a free 

and effective demand for improved cottons, and to see that they 
reach the buyer in a pure and unadulterated condition. 

(4) To improve marketing arrangements generally, and to prevent some 

of the more dangerous forms of adulteration. 


With regard to (1) it has been stated in paragraph 9 above that the 
problems indicated are sufficiently difficult and important to justify the 
appointment of two or three botanists, specially deputed for this work. The 
improvement of Indian cotton is an urgent, matter. It is however possible 
to speed up research work by tbe emplojmont of increased staff. This may 
bo done either by tackling more individual problems at once, or by dealing with 
each individual problem intensively, c.g., by following each experiment 
through all the life history of tho plant in detail, instead of merely recording 
final results. The strength of the expert staff and the problems which they 
should take up should lie settled by an authority competent to form an opinion 
on a consideration of tbe whole aspect of the case, both scientific and economic. 
In this connection it may be remarked that the Board of Agriculture, as at 
present constituted does not seom tho right kind of body for this purpose. 
It is too unwieldy, too overburdened with details, and is not equipped for 
giving adequate consideration to the economic and especially to the industrial 
aspect of a question like this. Such a body can hardly decide, for instance, 
to what extent should a staple spinning 20’s be aimed at, rather than one 
spinning 40’s. The botanists selected should be required to work at the 
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problems prescribed for them and should not bo allowed to alter these, with 
the sanction of an authority not less competent than that which decided the 
original lines. 

The above are, it is thought, the principles which arc best calculated to 
give the speediest results and in the most economical way. But the task Avill 
in any case be a long and difficult ono. It is hard for a non-expert to realiso 
what a lengthy, laborious and uncertain process is the building up of a now 
type. Line after line of work proves infructuous; characters cannot he fixed 
in combination with other characters ; differences are small at first ; the plants 
can be crossed in a single operation, but the botanist can do nothing alii he 
rest of the twelve months but patiently await the result of this single act ; 
and the slightest mistake or accident wastes a wholo year. It has taken Mr. 
Leake, for instance, ten years to arrive only at the beginning of a very promis- 
ing development. Results, however, occur in a satisfactory proportion of the 
lines taken up, if the choice is made on reasonable grounds, and the prizes of 
success arc enormous. A gain of six crores of rupees has been mentioned above 
as the possible result of one particular line of work. That, there is nothing 
improbable in this expectation may be shown by the fact that in the Central 
Provinces wc found that, merely as a result of a botanical examination of the 
mixture of cottons grown in that province and the selection of the best type 
of the most profitable of those varieties, an annual addition of over one crore 
of rupees to the wealth of the local cultivators has been already made by the 
local Department of Agriculture, over an area of 700,000 acres sown with the 
seed supplied by Government. 

With regard to the third point, this very necessary work is at present 
carried out by the expert staff of the Agricultural Department, often, it would 
seem, to the neglect of their more technical duties. Some arrangement should 
he made, either for the undertaking of these duties by a less highly trained 
but equally reliable class of Government employe, or for their performance by 
some non-Government agency. 

The improvement of marketing arrangements should he takcii up by 
Government, not only as a necessary condition for the dissemination of improv- 
ed crops, but in the interest of the people generally. A great benefit would 
be conferred on the cultivator, and no doubt on the consumer, if the former 
could be given a market, where buyers would compete freely for his grain 
or other articles, and he would bo reasonably safeguarded from the more 
undesirable manoeuvres of brokers, touts and their allies. The matter might 
be enquired into, at any rate in the larger provinces, by officers deputed for this 
purpose; and such system of market supervision might he adopted as the result 
of the enquiry seemed to indicate as suitable. Moreover, the maintenance of 
a high standard of efficiency in the supervision of markets should thereafter 
form a part of the regular policy of Local Governments ; a Collector should 
think it no less a part of his duty to see that his local markets were so arranged 
as to secure for the grower a fair share of the. price and not to add unnecessarily 
to the cost of the article to the consumer, than to secure efficient sanitation 
by a Municipality or road-making by a District Board. The proper authority 
to undertake the supervision of marketing arrangements and of gins is probably 
the Director of Industries, but the point requires further examination. 
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STATEMENT No. I. 


(a) Quantity. 

Production (in bales of COO lbs.) as given at page 095 of Professor Todd’s hook on *' The 

ll'orbl’s Cotton Crops.” 



A ni Oi Ira. 

India. 

j 

i 

i 

! Pwpt. 

! 

KnH«ia. 

China. 

(HIhT 
Count ries. 

Total. 

! Consumption 
(iih given ou 
page 410 of 

T inld’H book) 
in bales of 

GOO lb". 
Total. 

lon2-o:j 

10.750,000 

3, .107,000 1,168.000 

342,000 

* 

1 ,200,000 

801,000 

17,630,000 


1003-01 

10,121,000 

3,161,000 

1 1,302,000 

477,000 

1,200,000 

761,000 

17,015,000 

... 

1001-05 

13,657,000 

3,701,000 

1 ,283,000 

630,000 

760,(KK) 

603,000 

20, 700, 000 

... 

1006-00 

11,320,00) 

3,418,00*) 

' 1,102,00*) 

60-1,000 

788,000 

036,000 

1 8,258, (KK) 

... 

1008-07 

18,551,000 

4,034,000 

i 

1.300,000 

750,000 

800, 000 

1,027,000 

22,407, (KM 

20,805,000 

1007-08 

11,582,000 

3,122,000 

j 1 .447,000 

804,000 

875, (MO 

050,000 

18 , do , 000 

21, 053,000 

1008-00 

13,820,000 

3,002,000 

1 t l 50,0i)i) 

| 008,000 

1,033,000 

000,000 

22,27 1,000 

22,387, (KM 

1000-10 

10,851,000 

4,7 18/KM 

1 ,000,000 

688,000 

2, 031, (KM 

050, *KK) 

20,530,000 

22,318.01)0 

1010-11 

12,182,000 

3, £63,000 

1,61 5, (KM 

805,000 

3,407/KK) 

007,0* H) 

22, 820, »KM 

24,805,000 

1011-12 

18,048,000 

3.288, (MO 

1 ,485,000 

875,(KK) 

3,437,000 

1,058, (KM 

20,186,000 

26,120.1km 

li»l a J-i:i 

11,120,000 

4,396/KK) 

1,507,000 

011,000 

3,031,1)00 

1,171,000 

20,044,000 

20, 803, (KM 

1012-14 

14,010,000 j 

5,201, (KM 

j 

1,637/KM 

1,015,000 

4,ooo t ooo 

1 ,340,1 KM 

27,703,000 

27,000,000' 

1014-15 

1 6 , 500,1 nm ! 

5/MM/KM ! 

1,300,010 

I/KM/mm 

4/MK)/KM 

l.MivyxM 

20,400,000 

... 

1- l» I* 

M. 


j 





j 



( b ) Vaixi; (in’ jutees). 


1002-Oil 

2, 16,81, 00,1 km 

32,45,82.01 n) 

! 18,06,81,000 

i 

6,12,28,000 

11,91,(H!,(HK) 

i 

j 11 .70, 57/ KM 

j 3,0(1,29,63,01 M 

1#1 

1003-04 

2,40,77,25.1 HK> 

32,14,1 S,( mm) 

1 

1 L’S/IB, 30,000 

7,56,34/ HH) 

15,51 ,(!!)/ HM 

13,00,02,030 

3,43,38,44,000 

... 

1004 05 

2,60,54,80/ MM 

4S.3 , .),i 

27,73,07.000 

P/l'l.H'i.iHH) 

12, 26.23, IKK) 

14,00,1 8, (KH) 

3,71 ,50,28/ MO 

IM 

1005-00 

1,60,02,17.000 

35,70.1 2,(KK) 

22,40,02,1 HK) 

8,16,55/Kn) 

10,1 3,30/ HK) 

13,22,15,000 

2,68,77,27/MO 

... ’ 

1000-07 

2,32.23,03,01 K) 

58.64. 52, <M0 

33, 08,65, (KM 

11,28,77,000 | 

11 ,23 ,78/ MO 

16,00,22,000 

3,64.28,87,000 

3,39,08, 10/KM 

1007-08 

2, 14. 70,13,1km 

36,00, 81), OK) 

39,78,36/KM 

1 

10,81 ,8 1,000 j 

13,62,09.000 

16, 09,10, (KM 

3,31 ,92,30,000 

3,70,69,55,000 

1009-00 

2, 25, 75.84, (HM 

41 ,06,00, IKK) 

i 

24,30,00,000 

i 

1 0,40,09/ KK) | 

24,09,10,000 

1 4,85,04, (MO 

8,42,08,12,000 

3,«,<W I t>8,00il 

1000-10 ! 

2.00,77,13,1km 

68,01 ,87,1 KM 

21,20,62, (HM 

i 

10,83,63/KM ! 

42, 20, 97, (KK) 

16,71,11,000 

8,63,35,33,000 

3.1*2.81.78,000 

1010-11 | 

2.85,I7/;8.(KK) 

00,02,85/ KM 

i 

61,48,10,000 

j 

| 

10, 60, eo, 000 | 

58,06, 89, (KK) 

21, 02.22, (KK) 

4,03,33,80,000 

®.H8J 1 12,000 

1011-12 

3, 25,47, 24, (KK) 1 

54,30, 68, (XM 

■pi.Gii.as/KM ! 

1 

14, 80/12, (KM j 

02,85,9:1,000 

31,02,60,000 

6,10,00,88,000 

B, 10,25,42,000 

1912 13 

2,53,08,57,(HK) ’ 

61,74 j :W i ikk) 

! 30,29,5(1,000 ! 

' 

14,37,81,000 ! 

70,06,50,01m 

21,66,92,000 

4,63,82, 77.000 

4,96, 71), 76/KK1 

loi :k 4 

2,01,10,56,000 

: 

80,74,01,000 

■44,1 6,03, (HM 

i 

10,09,41, (KM ! 

7 4, 20, (K), (KM 

27,71,46,000 

6, 34,00, 47, (MO 

5,59,39,37,000 

1014 m 5 

2,144,83/14, (KM 

56,05,83,01k) 

31 ,07.10, (KM 

20,01,31,000 * 

1 

67.23,75,000 

22,16,35/MO 

4,Bil, 76,87, ooo 

Ml 


valuation has boon wade on the has ; 6 ot the prices prevailing iu the different years. 


* 
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STATEMENT No. II. 


S/t owing the prices of 1 Tinntes ’ at Tuticorin «« compand with those at Liverpool. 




S PsiCKS Ftill lb. IN ANNAS AND 

DECIMALS. 

PaiCB PKtt HALE OF GOO lbs. IN 
€ and decimals of £. 

Period. 


1 American 
! middling 
. at Livor- 
j pool. 

Tinnevelly 
at Liver- 
pool, K. 
(1. F. 

Ti nines at 
Tuticorin, 
F.tLF. 

Westerns 
per lb. 

Ainei ican 
middling 
at Liver- 
pool. 

, Tinnevelly 
at Liver- 
pool, F. 
O. F. 

1 innios at 
Tuticorin, 
F. (J. F. 

1 


i ^ 

3 

4 

5 

6 

7 

8 



i 




£ 

£ 

£ 

31st December 1014 

e 

4*68 

4-00 

3-20 

2-88 

9*5 1 

8 33 

0-07 

16th January 1016 

• 

4‘80 

4 21 

3 52 

2-88 

10 00 

8 83 

7*33 

29th January 1915 

e 

602 

454 

320 

3*52 

10 40 

0-16 

6*67 

12th February 1016 

e 

497 

4*34 

3*62 

3*36 

lc-35 

9-46 

7-33 

20lh Februaiy 1915 

. 

4 07 

4-5 1 

3 52 

30S 

10 35 

0* 10 

7*33 

12th M in oti 1916 . 

• 

5 17 

4*81 

3-08 

3-78 

10-77 

1002 

7 67 

26th March 1015 

• 

6*48 

5 14 

1*10 

3-07 

11*12 

10*71 

874 

16th Ajuil 1015 

• 

575 

5 1.J 

4-42 

4-i <5 

11-98 

11-33 

9-20 

30tli Apiil 1916 

. 

| 5-6<J 

j 

5*10 

1*18 

4-45 

11-79 

11-23 

0*33 

14th May 1916 

# 

i 5*30 

610 

116 

■116 

11*01 

10-62 

8*07 

4th June 1015 . 

. 

5 35 

5*15 

4-00 

... 

11*14 

10-70 

8-17 

11th June 1016 


5-37 

5-20 

4 03 

3 60 

11*18 

10 83 

8-40 

25th June 1015 • 

. 

5-20 

6-10 

3 94 

3-58 

10-83 

10-02 

8*20 

9th July 1015 

i 

5-17 

5*00 

3*4 

305 

10-77 

10-42 

8-00 

23rd July 1016 

• 

613 

5*05 

3-78 

3*57 

10 00 

10 62 

7 81 

Otli August 1916 

1 

• 1 

6 53 

6-25 

4-00 

336 

11*52 

10-91 

8*33 

20th August 1915 . 

1 

•| 

5*J2 

6-15 

4*00 

3 .36 

11*20 

10-73 

8*33 

3rd September 1915 . 


5-78 

5*40 

410 

374 

1201 

11-23 

8*53 

17th September 1915 

i 

’ i 

614 

6 05 

I ISO 

4*00 

12*78 

12-00 

10*00 

let October 1015 

i 

i 

C 07 

C 43 

4*80 

4 72 

14*52 

18-40 

m*oo 

15th October 1915 . 

i 

7*23 

685 

5 31 

4*83 

15 06 

14*27 

11*07 

29th October 1915 . 

J 

i 

702 

<$•05 

4-06 

4*86 

14 02 

13-85 

10*33 

12th November 1915 

i 

• i 

7*01 

6'00 

6*02 

4*17 

14*00 

13 75 

10 47 

26th November 1915 

i 

• , 

i 

7*28 

6-90 

506 

4*6 1 

15*17 

14*38 

10*53 

11th December 1916 

• | 

766 

7-25 

6*0(> 

4*04 

15*96 

1510 

10*53 

25th December 1915 

1 

... 

... 

4 80 

4*48 

- 

... 

10*13 

31st December 1915 

. 

7*02 

7-50 

• •• 

... 

10*50 

16-63 

... 

14th January 1916 . 

• 

879n 

7-75 

6*50 

4*74 

1883 

1616 

11*47 

29th January 1916 . 

• 

793 

7-70 

5*51 

4*86 

10*52 

1004 

1153 

11th February 1916 

i 

e | 

6*06 

7-76 

5*54 

5*40 

1679 

1615 

11*53 

■25th February 1916 

• 

772 

7*50 

5*70 

503 

16*08 

1503 

12*07 

17th March 1916 • 

• 

7-87 

7-66 

0*03 

6*80 

16*40 

16*94 

12*53 

31st March 1916 

■ 

777 

7 '50 

608 

576 

16*20 

16-63 

12*67 

14th April 1916 . 

i 

•i 

778 

7*55 

6*82 

5*12 

16 22 

16*73 

12*13 
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STATEMENT No. II -contd, 

Shown i / the price* of ‘ Tin vies ’ at Tuticorin as compared with those at Liverpool — contd. 


■ Prices ran lb. in annas and decimals, j 0F 6001b». in 

! £ AND DXCIUALB OF £. 


Period. 

American 
middling 
ut Liver- 
I»ool. 

Tinnevelly 
at Liver- 
pool, F. 
(5. F. 

Tinnics a 
Tuticorin 
l'\ G. F. 

1 

2 



8 

4 

28th April 1916 

7-94 

7-65 

6-79 

12th May 1910 

844 

8-10 

605 

26th May 1916 

8-47 

810 

602 

9th .lime 1916 

8-42 

s-oo 

6-14 

2 Hid June 101(5 

8*20 

7-90 

(5-14 

7th July 19K> . . 

801 

7-flr, 

6-24 

21st July 101(5 

797 

7*65 

6-27 

4 tli August 1 91 G • 

S-57 

8-20 

6"53 

1 St b August 101(5 . 

S'86 

8*45 

6-34 

1st September 101(5 . 

9-90 | 

D'20n 

672 

l(5tli September 10K> . | 

9-51 

8’95n 

6-59 

2a»th September 10K* . ! 

9-47 

8-90n 

6-53 

li'tli October 101(3 . . j 

10-11 

9-40n 

685 

27tb October 101(5 .j 

1114 

lOiOn 

6-82 

lOlli November 1016 -j 

11-42 | 

I 

lO'OOn 

i 

6-75 

2-ith Novomher lOKi 

' 

11-90 

| 

| ll-30n 

7-49 

8th Deeombor 101(1 . 

12'05n 

! 

j ll-45n 

8-00 

22nd 1 Vceiubor .101 8 

! l'l-Oliti 

9'OGii 

800 

Bth January 1017 

10-96» 

10'45n 

... 

19th January 1017 . 

... 

... 

... 

2nd February 1917 . . 

10-38n : 

9-90n 

... 


Westerns 


American Tinnevelly . , 

middling at Liver- J®"*.* 
at Liver- pool. F. T " l, ~ 
pool. G.F. 7Gi ‘ 


650 j 

6-80 | 

i 

6-26 | 
6-76 

5- 89 j 

I 

608 

6- 06 
6-50 

0-62 I 

! 

6-88 | 
6-7S 
6-78 
6-78 


£ 

16*54 
17-58 
17-66 
17-64 
17-27 
16-75 
16-60 
17 75 
)8"46 

20- 63 

19-82 
19-73 

21 - 06 

23-21 

23- 79 

24- 79 

25- 10n 
21*02n 

22-83n 


£ 

15*93 

16'87 

16*87 

16-67 

16- 46 
15-94 
15-94 

17- 08 
17-60 

19- 17 n 
18'65n 
18'5-ln 
19'58n 

21- 66n 

22- 71n 
28"54n 
23*85n 

20- 10n 

21- 7 7n 


21-52 20-63n 
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APPENDIX C. 

THE SUGARCANE INDUSTRY. 

Tho sugar problem in India is capable of being stated very simply. In Sngar problem 
tbe last year before tho war (1913-14), the area under cane in the provinces in 
for which returns are received was 2,059,800 acres, from which a normal 
yield of gw would bo 3,428,000 tons. Our is also produced in some provinces 
from palm trees to tho extent of about 150,000 tons, but the quantity apparent- 
ly does not vary much from year to year, and has not been affected by the war. 

In the year 1913-14 tho imports of sugar and molasses together were 896,800 
tons. To wbat extent can these imports be replaced by sugar produced in 
India ? 

2. During three years of war the average annual imports of sugar have Production in 
decreased by 260,000 tons, whilst the increased area brought under cultivation Indi*. 
is capable of producing about 360,000 tons of gur. The tables given below 
furnish the data upon which the above statement is based. 


TABLE I. 



Normal 

1 1913-14. 

1917-18 

Provinces. 

! yielil 
of gur in 
tout) per 

Area m 

Outturn 

Aiea in 

Outturn 


ftcie. 

acres. 

in tons. 

acres. 

in tons 

Bengal 

1-3 

210,500 

281,400 

207,000 

200,100 

Bombay .... 

3 1 

03,500 

190,800 

113,000 

350,300 

Madras 

2-2 

83,001) 

183,900 

123,01)0 

270,000 

United Provinces 

H 

1,389,31)0 

1,087,200 

1,497,000 

1,790,100 

Bihar and Orissa . 

H 

202,901) 

299,200 

203,000 

289,300 

Punjab ..... 

0-9 

410,800 

309,700 

502,000 

451,800 

Central Provinces 

H 

; 20,400 

22,100 

25,000 

27,501) 

Assam . . • • • 

0-9 

37,900 

| 

34,100 

35,100 

31,500 

North-West Frontier Province . 

, 

21) 

31,800 

03,000 

31,000 

02,000 

Minor Areas .... 

1-3 

24,900 

32,400 

22,000 

23,200 

Total 

... 

1 

2,541,000 . 

3,150,700 

2,813,000 ; 

3,570,70t) 

Native States .... 

1-5 

118,200 

177,300 

(not available). 

Total 

... 

2,059,800 

3,328,000 

... 

«M 


Table I gives the area under sugarcane in 1913-14 compared with the 
final forecast of 1917-18. These areas multiplied by figures furnished by the 
Agricultural Department for the average outturn per acre of each province 
give the weight of gw produced in a normal year from the area under cultiva- 
tion. Prom the statement it w ill be scon that in 1913-14 the crop in British 
India, if the yield was an average one, was 3,160,000 tons, and in the Native 
States from which returns are received 177,000 tons ; whilst in 1917-18 on the 
same assumption the crop in British India will be 3,676,000 tons, an increase 

6 
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of 420,000 tons. Figures for the Native States arc not yet available, hut it is 
fairly certain tliat they would show a somewhat similar increase, vis., 13 per 
cent., and we may, therefore, assume that the total increased production of 
India will he about 450,000 tons. Areas for which no figures are furnished 
are the Native States of Hyderabad, Baroda, Baluchistan and Sikkim. 

TABLE II. 


Year. 


1912- 13 

1913 - 1 1 
1911-15 
1915-10 
1910-17 


Import* of 
sugar 
iu tons. 

Value 
in £ 
sterling. 

772,153 

9,519,172 

896,809 

9,971,251 

550,1-20 

7,014,990 

612,7 14 

11,078,531 

512,218 

10,300,210 


Table II furnishes the imports of sugar into India from ouUido with the 
values expressed in sterling for the five years 1912-17. The rapid increase in 
the rate of importation came to an end with the outbreak of war. In the two 
years immediately preceding the war, imports averaged 834,000 tons; whilst 
in the three \ ears of war they have fallen to an average of 578,000 tons, a 
decrease of 250,000 Ions. The expenditure on foreign sugar shows little 
change; the av< rage annual imports in the pre-war years referred to were 
valued at 00,7 IN, 000 and in the war years at £9,409,000. That is to say, the 
fall in vol u me of imports was almost exactly counterbalanced by the rise in 
price. From this if would seem that India is able, to spend about ten millions 
sterling a year on sugar, which may he regarded somewhat in the nature of a 
luxury, and that for her ordinary dietary yitr is sufficient. The rise in the 
price of sugar diminished the quantities consumed, and this deficiency has been 
made up by an equivalent amount of <jur. The increase in cane cultivation 
is a very satisfactory feature of the situation, and justifies the expectation that 
the efforts now being made by the Government to raise the standard of 
agricultural practice will result in a very marked advance in tlio industry, both 
as regards area cultivated and yield of crop. 

It will be observed from Table I that canc cultivation is very unequally 
distributed tbrcugl.out India and that by far tl e greater area is situated in the 
alluvial plains of the Ganges and Indus river systems. The weight of the 
cane crop per acre in the south of India is, however, much greater than in the 
north, where the cold season is too prolonged to yield, at any rate with the 
present, types of cane, the returns obtained in the warmer and more equable 
climate of the south. Further the percentage of available sucrose, upon which 
the weight of yitr extracted depends, is appreciably larger. In Bombay and 
Madras, too, the cultivation is better, irrigation is fuller, and manuring is on 
a far more liberal scale. Cane growing in these southern provinces is, 
however, dependent for its extension on storage irrigation, though much may 
be done also by power pumping from wells or rivers. Any large increase 
from wadis worked by bullock power is not to be expected. In the United 
Provinces and the Punjab, where snow-fed canals exist on a large scale (by 
far the most economical form of irrigation for a crop requiring water during 
the hot weather), climatic conditions are less favourable, but the cane areas 
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are larger tlinn those of the southern provinces. A very large acreage is 
grown in Bengal, Bihar and the United Province's, practically speaking with- 
out irrigation. In the United Provinces, even where irrigation is given, it is 
mostly very scanty, except where canes are grown for chewing; audit. is 
improbable that it can he materially increased. In the small, highly-culti- 
vated cane areas of Madras and Bombay, and to a less extent in the Central 
Provinces, the work of the Agricultural Departments has been moio effective 
than in the large, ill-cultivated cane areas of the small and poor cultivators of 
the United Provinces. 

3. The main line along which the problem must he attacked is obviously Agricultural 
that of agricultural improvement. The policy should he generally to continue 
the improvement, along existing lines, of the Mndias and Bombay crops ; to mnr inng in thn 
introduce varieties into the northern provinces which will give the best results provinces, 
under existing conditions of temperature, water supply and climate ; and to 
induce the growers of the northern tracts to take up, along with belter types of 
cane, higher manuring and cultivation. The extension of irrigation in the 
southern provinces will doubtless he continued on the lines host calculated to 
obtain for the growers the greatest benefit in return for the money expended. 

Some share of this is bound to fall to sugarcane. It has been found that in 
Bombay, at any rate, cane growers are ready to pay as much as Its. (iO per aero 
for the irrigation of thick varieties, and it seems hardly necessary to press the 
claims of cane to any special treatment in these areas. 

Turning to the purely agricultural work done in the various provinces, Madras, 
w’e find that in Madras considerable improvements have been effected by 
the introduction of a disease-proof cane, with tlm result of arresting 
the decline of the cane area in the deltaic tracts. Improved methods of 
cultivation have also led to an increase in the area under cane, owing 
to the larger profits thereby obtained. No estimate is available to the 
Gunmission of the probable increased area to he looked for owing to greater 
irrigation facilities, or of the amount of improvement in the yield per aero 
that the Agiieultural Department lias in view. 

Mr. Kcatinge, the Director of Agriculture, anticipates that, out of tlmBombay. 
areas in Bombay over which irrigation is now to ho extended, some SO, 000 acres 
are likely to he planted with cane. The Agricultural Department, by an applica- 
tion of water and manure in quantities actually less than those given by the 
local grow ers, secured a crop in 1915-10 of 50 tons of cane yielding six tons of 
gur per acre. The use of ammonium sulphate together with oil cake in addition 
to farmyard manure was found to he the most economical form of 
manure. Sulphate of ammonia is admittedly suitable for sugarcane 
in many parts of India ; and the general adoption of coke-oven recovery plants 
on the coal fields should lead to an increased supply at a lower price, which 
would he a great benefit to the cane industry. 

In the Central Provinces the agricultural improvements at present being central 
demonstrated, though promising enough in their way, are not likely to make Provinces, 
any very large difference to the gross yield, as the area under canc is so small. 

Much, however, depends on the quantity of water likely to be made available 
for canc as the result of the numerous irrigation works under construction or 
projected in this province. The irrigation of cane from storage works in this 
part of India docs not, judging from the history of the past few years, seem 
very promising, ow ing to the heavy losses from e\ aporation and leakage in 
channels, when small quantities of water are passed along them in the hot 
season. The extension of the storage capacity of the reservoirs feeding the 
Mahanadi canals may, however, afford a largely increased supply of water l’or 

0 L 
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United 

Provinces. 


North-West 

Frontier 

Province. 


cane. Very high yields can be obtained in the south of the Central Provinces 
where conditions approximate to those in Bombay or Madras. 

An important factor in the United Provinces is the result expected from 
the crosses which are being produced in the experimental area in Coimbatore. 
Hut l)r. Barber, the Sugarcane Expert, reports that ho will not be able to test 
these and give them out to the Government farms for local trial till 1921. If a 
seedling cane, combining the hardiness and resistance to unfavourable climatic 
conditions of the local United Provinces varieties with something of the increased 
yielding power of thicker exotic species, can he evolved, then the prospects of 
increased production on, and extension of, the existing area are very hopeful. 
But in order to make this possible, the ryots must be induced to improve their 
cultivation and to adopt an altogether different standard of manuring. Mean- 
time, the report of the meeting of the Hoard of Agriculture in 1916 states that a 
Java variety can he grown successfully in the United Provinces, with slight 
modifications of the local agricultural methods, to yield 70 por cent, juice iu a 
nine-roller mill, with 15 per cent, sucrose, while the local varieties, under the 
same conditions give only 55 per cent, juice, with 10 to 11 per cent, sucrose. 
The above are the results of crushing on a considerable scale at the Rosa 
factory, and the variety in question, which was grown by the factory, has 
been thoroughly tried in other parts of tho United Provinces. The prospects 
seem very favourable, and all now depends on a successful demonstration 
campaign. It will be necessary to provide very largo quantities of manure 
in the form of oil cake, for it is at least doubtful if the local supply of farmyard 
manure can he greatly increased in the near future. 

The United Provinces Government is taking steps to popularise the 
use of maliua cake as a manure for cane. The example of Formosa,* 
where tho Japanese Government advanced .€2 worth of fertilisers for every 
2'4 acres put under cane, on condition that the cultivator himself spent 
another C2-10s. On fertilisers, has often been quoted, and whatever may have 
been the result of certain other measures taken in that island for the 
encouragement of sugar cultivation, there is no doubt that this or some 
modification thereof, would afford a great stimulus in India. It is necessary 
however, to make absolutely certain that the new cancs are in every way 
suitable, and are not liable to ruinous damage from local pests or diseases. 
It is probable, for instance, that damage from pig would be a serious matter in 
the United Provinces and Bihar, if thick cane were introduced, and it would 
ho difficult to arrange for effective protection of the small scattered areas. 

Although situated in the extreme north-west corner of India and exposed 
to bitter frost in the cold weather, sugarcane is grown in the North-West 
Frontier Province under irrigation from river channels, on an area of 31,000 
acres, and a yield of over two tons of gur is obtained from an averago crop of 28 
tons por acre. Tho area is said to he limited by the local demand for gur and 
the difficulty experienced by the cultivators in manufacturing it. The Agri- 
cultural Department has for some years past conducted experiments with a 
view of introducing a modern factory system of cultivation and manufacture, 
and the results indicate that the prospects of success justify the establishment 
of an experimental Government factory, which could be developed into a large 
concern drawing its supplies of cane from a maximum area of 5,000 acres. At 
the same time tho prospects of beet sugar cultivation have been investigated 
with almost equally favourable results, and it is suggestod that a central factory, if 
erected near Nowshera, could obtain supplies of both cane and beet which would 
enable it to operate for between seven and eight months in the year. This un- 

* P. lieorligs* Woild's Cane Sugar Industry, 1912, page 86. 
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usually long period is partly due to the fact that tho cane after cutting can ho 
preserved with little or no deterioration over a period of several months. At 
very small cost, therefore, the gap between the end of the cane and the begin- 
ning of the beet harvest can be bridged. The beet harvest can also bo pro- 
longed by sowing in September and October and again in February and March. 

No information is available as to the ultimate extent to which developments in 
the direction of this combined cultivation could be carried, but it is probable 
that the initial success of one factory would lead to the establishment of others 
and that the ultimate limit would depend upon the extent of laud which could 
bo brought under irrigation. This might possibly bo increased by the employ- 
ment of pumping plants on a large scale. 

There are in Assam and Burma large areas of land suitable for the 
cultivation of sugarcane without irrigation ; but it is probable that irrigation 
supplementary to the rainfall will he found to be very profitable, and this can 
be supplied by the addition of small pumping installations capable of lifting 
water from the rivers and streams, which in these provinces are of a perennial 
•character. The area under cultivation in Assam in 1917-1 S is slated to ho Assam. 
35,000 acres, with an average yield of only 0 0 tons of gnr per acre. This 
outturn is recognised to bo much less than might be obtained with good cultiva- 
tion ; and, at the instance of the Board of Agriculture, the Local Administration 
has started experiments at Kamrup with a view to dcvelopc cane cultivation on 
modern lines and to work up the crop in a large central factory to produce white 
sugar. The experimental work commenced in 1914-15 and has gradually deve- 
loped, though progress has been delayed by the difficulties in gelling machinery 
for the central factory. Up to date nearly 700 acres of land have been broken up 
by steam-ploughing tackle, and 530 acres planted with cane. Tho erection of 
the manufacturing plant has not kept pace with the agricultural developments, 
and no commercial results are ycl available. The experiment is an exceedingly 
important one, and, though unforeseen difficulties have been met with, the 
results so far obtained aro very promising, and there is every reason to expect 
that it will ultimately prove tho possibility of establishing in Assam the central 
factory system of growing cane. 

In Burma tho area under cane in 1913-14 was 15,100 acres. Here an Bur ma. 
attempt was made to get a central factory started, bul owing to tho war the 
idea had to he given up. The proposal was that a .Rangoon firm should under- 
take to make experiments in the area commanded by the Minbu canal, at a 
cost of Its. 20,000, half of whicli was to he paid by Government. If they 
proved successful, the firm was to lay down plant capable of dealing with an 
area of 10,000 acres. It is stated that crops of 30 tons per aero without 
manure have been obtained on the Government farm. 

It seems that promising tracts exist in these two provinces, for the 
establishment of central factories, growing at any rate a large proportion of 
their own cane, but that there arc many initial difficulties to overcome, especially 
in the matter of labour. Areas taken up for cane growing would presumably 
be free from tenancy rights and other incidents of our Indian revenue system. 

It is especially this freedom from legal difficulties that inspires a hope that a 
really considerable quantity of sugar might ultimately he produced in Burma 
and Assam. Dr. Barber, who has visited the former province, regards the 
conditions there, apart from labour difficulties, as very promising, and it Bhould 
be the policy of Government to give out suitable areas for tho establishment 
of central factories to reputable firms, and to invite such applications. The 
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system followed should provide for small cultivators growing cane alongside the 
larger areas of the factories, a condition which the probable necessity of 
importing labour renders the more important. 

General. In accordance with the recommendations of the meeting of the Hoard of 

Agriculture held in 1911, hr. Barber has been engaged on the production 
of seedlings suitable for various conditions of soil and climate, and also seedlings 
w itli maximum sucrose content.. Very promising results have been reached 
in this latter direction as the result of two seasons’ work. Au agricultural 
question of importance to the factory owner is the extension of the period 
during which cane can be obtained ready fur crushing, by selecting varieties 
that ripen at different times, or by extending the period of planting so as to 
prolong the ripening period. If, as stated ill the note prepared by Mr. Coventry 
on cane growing in Bihar and printed in the Report of 1910 (page 90) of the 
Board of Agriculture, early planting does not lead to early ripening, this may 
he owing to the cold of the early winter months, as in the warmer climate of 
the south of the Central Provinces, the opposite was found to he the case. Two 
different classes of cane, one early and one late ripening, could, however, as 
Mr. Coventry stated, he grown in Bihar side by side, thereby extending the 
period. 

Manure. In view of the shortage of farmyard manure, it is necessary to employ 

some substitute which can replace farmyard manure w holly or partially. This 
exists in the form of various kinds of oil cake, which, at any rate in the case 
of heavily manured and well cultivated laud in Bombay, gave the most eco- 
nomical results when used with ammonium sulphate. The stimulation of the 
oil-pressing industry that would arise from an increased demand for cake would 
he a desirable end. Sulphate of ammonia was sold in India before the war 
(June 1913) at Bs. 2.17 per ton; it should be possible to sell sulphate of 
ammonia produced in India at a much lower price than the imported 
article. 

Cost ol cultiva- 5. The cost of cane cultivation and the prices paid for cane by factories 

tion and avail- are of interest in this connection. The usual price paid for the poor class 

ability o! cane. 0 f cane obtained by factories in (lie United Provinces and Bihar before the 
war was four annas a inauml. The price however vatied between 3.} and 0 
annas, according to the price of gur and competition between factories. 
Higher prices were said by the Bihar witnesses to have been paid since the 
war, but generally the price in Bihar is much the same as in the United 
Provinces. In places where a thicker class of cane is grown, much higher 
prices are the rule, although, except in Madras in the neighbourhood of the 
sugar factory at Ncllikuppam, there is very little purchase of cane on a 
commercial basis in such tracts. The ryot in Madras and Mysore takes his 
cane to the power-driven mill and gels it crushed and Iho juice boiled down ta 
gur. For this he pays the charges levied by the owners of the mill, and then he 
sells the gur himself, obtaining a price equal to 10 to 12 annas per inaund of cane. 
Tho low'ost price in pre-war times was eight annas a inaund. Enquiry in con- 
nection with experiments in the Uadi process in the Central Provinces showed 
that nine annas a inaund was the lowest figure that would satisfy the cultivators. 
In Bombay, it cost the Agricultural Department slightly over four annas lo grow 
a maund of cane in 1915-10. Most Bombay and Madras canes have a much 
higher percentage of extraction and usually of sucrose than the northern canes, 
hut not, it would seem, enough to account for the great difference in price. 
Canes which arc doubtless somewhat of the same class as those grown in Bombay 
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and Madras are grown in Fiji and Mauritius. In Fiji the nett cost to tlio 
factory is three annas a inaund, including the expense of planting, cutting and 
transporting, which is borne by the factory. In Mauritius, the Indian growers 
get 5*3 annas a maund. The Formosan grower receives on an averngo 4$ annas 
a maund for a cane with 11 per cent, sucrose contents. This approximates fairly 
closely to United Provinces conditions. Until the Bombay grower is ready to 
sell his canc at a price which may be provisionally stated at six annas a maund 
or a little more, on a pre-war sugar price basis, it does not look as if a central 
factory would have much chance of success in that Presidency. Efforts have 
been made in the United Provinces to induce the ryots to sell their cane on a 
basis of extraction, but without success. If improvement were taken upon a 
large scale, the growers of better cane would doubtless be ready to sell on a 
basis of extraction results ; and if so, the growing of inferior types would no 
doubt tend to decrease more rapidly. 


In the southern provinces, on the other hand, the problem would seem to 
be one of increasing the area under cane until the market for gur is overdone. 
If the yield is so large as to make the growing of cano still profitable on a 
loAver price basis for gur, and therefore for cano, an opening for the central 
factory will at once he created. If, however, a fall in the price of cane to a 
point still above what a central factory can alford to pay, leads to a decline in 
area, the future prospects of sugar making in these tracts arc not promising. 
Here the Agricultural Department can lie of assistance, by showing the 
cultivator how to grow as much cane per acre as possible in the most economi- 
cal way. Another difficulty, however, which must, lie faced, is that due to the 
small area of cane in any given tract, and efforts will have to lie made to bring 
about a greater concentration in favourable situations, so as to diminish as much 
as possible the cost of transport to a central mill. 


6. .It would sewn, then, that there is a possibility within the next few Agricultural 
years (1) in the southern provinces of a considerable increase in the area under improvement 
the irrigation works combined w r ith some increase in outturn, (2) in the * u ^ ure wor ^* 
northern provinces, if the policy laid down by the Board of Agriculture is 
vigorously pursued, of a very large increase in the outturn of the existing area, 
and possibly of an extension of that area in consequence of the more profitable 
nature of the crop. This is so much larger than all the southern areas 
together, that no effort should he spared to promote improvements on lines 
already ascertained to he suitable. In particular, the establishment of a 
sugarcane farm in the part of Bihar north of the Ganges should be no longer 
delayed. In this tract Arc found the main sugarcane areas and practically all 
the factories of tho province, and it adjoins a part of the United Provinces 
where much cane is groAvn. The establishment of central canc factories (3) 
in Assam and Burma offers promising prospects. 


There seems no reason why the various increases above indicated should 
not yield gur or sugar, equal or more than equal to the quantity of sugar at 
present imported. 


7. There is, hoAvever, another very important factor Avhich affects the area Limitation ol 

under cane— me., the price of other crops. This is especially marked in the area dw to 
i . , . t, i prices ol other 

case of jute m Bengal. ^ cropg> 


The cane areas in Bengal (including Assam) and in the United Provinces 
in the year 1890-01 Avcre 1,146,(111 acres, and 1,101,331 acres respectively 
(Agricultural Statistics furores). In the year 1007-08 they Avere 016,032 acres 
and 1,471,831 acres, although the yield in Bengal is certainly higher than in 
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Demand* lot 
gur. 


the United Provinces. One reason for the decline in the case of Bengal may 
be ^eon from the statement below 


Period. 

Price of jute, 
per bale, 
(’alcutta. 

Total area 
under jute 
(India) acres. 

Price per maund 
Valley gur, 
Calcutta. 

(Final forecast) 
Area under cane 
(Bengal). 


i 

R a . p. i 

* 

a 

a . 

!>■ 

Acres. 

Average of .1 yoais ending 190 1— O.i 

33 8 11 

2,530,308 

3 14 

9* 

080,880 

Yt’iir . . . . 1905-06 

57 3 0 

3,140,822 

4 

9 

3 

623,1 00f 

iyoii-07 

| 

50 11 8 ; 

| . i 

3,523,538 

4 

3 

0 

fW 

G06,700t 

1907-03 j 

39 1 5 ; 

3,942,075 

4 

3 

5 

607,200f 

loos-uo i 

32 9 4 | 

2,835,454 

6 

3 

9 

558,000-f- 

1 OllO-lt) 

36 10 8 

2,756,820 

6 12 

2 

507, 800t 

1910-11 

41) 9 8 

2,828,669 

6 

2 

0 

515, GOOf 

1911-12 

54 4 0 

3,090,827 

4 12 

0 

521,000t 


• Average for 3 years only, 
t Including Asnam. 


Gur fell oven lower in the next two years ; but during the above period 
the price of gur rose 18 per cent, and that of jute G1 per cent. The area under 
cane declined by 215 per cent, and that under jute rose by 22 per cent. 

8. It is difficult to draw definite conclusions from such statistics as are 
available regarding either the production of gur or the prices realised in free 
markets. Gur, as ordinarily made, does not keep well in damp weather, and 
immediately after the cane harvest season the crop is thrown on the market, 
owing to the inability of the ryots to hold it for any length of time. Conse- 
quently there arc violent fluctuations in price, and the bulk of the crop has to 
be sold at the time when prices are lowest. Average rates, therefore, are totally 
misleading as regards the actual cash returns received by tho growers. 

There is no reliable evidence of a decreased demand for gur, as the 
percentage of the Indian cane crop which is made into sugar is still small, and 
the figures show that, if anything, there has been in recent years an increase 
in tho area under cane, which is likely to become of greater importance now 
that the price of imported sugar has risen. 

The rapid increase in the imports of sugar is, therefore, due to the increased 
demands of the people for saccharine matter, consequent upon a rise in the 
standard of living, and it is an open question whether tho anticipated increase 
in the production of sugarcane in India will be used in tho form of gur or 
manufactured sugar. If the demand is for gur, tho prices for that product will 
remain high, and it will be difficult for factories producing sugar to obtain 
supplies of raw material. On the other hand, if the demand is for sugar, the 
present ratio of prices between gur and sugar will not be maintained, gur will 
become cheaper and the sugar refineries will be able to purchase it. Hitherto, 
sugar has been the only article of food which, to any considerable extent, has 
been imported into India, and the cane grower and therefore the gur producer 
have been subject to competition from an overstocked market which was 
artificially supported by bounties and cartels. While world prices for food 
grains and fibres capable of being grown on land suitable for sugar have risen, 
the prices for sugar have steadily fallen, and consequently the Indian sugar 
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grower has found his cultivation loss profitable. His methods of cultivation 
have remained unchanged, but to some extent his returns have been increased 
by the use of iron sugar mills. Recent work by the Departments of Agricul- 
ture and of Industries in some provinces has, however, demonstrated definitely 
that there is scope for great advances in the yield of eano by better cultivation 
and in the extraction of its sugar contents by the use of powor-driwn milling 
machinery. The adoption of these new methods and appliances will increase 
the returns per acre without increasing the cost of production in a similar 
ratio, and, the margin of profit being thus extended, the area under cultivation, 
will grow till the returns cease to offer inducements for any further expansion. 

9. No reliable information is at present available regarding the economic Economk limits 
limitations of the central factory system in India. There is both an upper 

and a lower limit, but the former need not concern us as it is never likely to 
be reached in India. The lower limit depends on the degree of efficiency in 
manufacture which can be obtained when working on a small scale, and on 
this point the experiments in progress in the United Provinces have not 
yielded any satisfactory data. That the efficiency will he less thin would 
bo obtained with larger plant is certain, but the loss on this account may he 
counterbalanced by the diminished cost of transport, when the cane supplies 
have to bo carried only a short distance and there is a local market for the 
whole outturn. The cost of management is also a factor of some importance, 
and small Indian central factories should be able in this respect to hold their 
own against tlm somewhat expensive control of the larger factories. At the 
present time the lower limit of the factory system seems to lie a mill capable 
of dealing with 250 tons of cane per day, or with the produce of an area of 25 
acres in the north of India or of 10 to 12 acres in the south. Assuming a 
working season of 100 days, the smallest central mill will require 2,500 acres 
of cane in the noiih of India and from 1,000 to 1,200 in the south. Only in a 
few places can such large areas be secured, and it is urgently necessary to 
encourage concentration of cane growing as much as possible, simultaneously 
with the technical development of sugar manufacture on a small scale. 

10. There were in 1915, 23 sugar factories in British India employing 50 Working of 
or more persons, and three in Native States. Of the above, nine were in the iwhanangar 
United Provinces, seven in Bihar and Orissa and five in Madras. Some obtained ,ac *°" e8 ’ 
their sugar from gur only and not from cane directly, some worked only on 

cane, and others on both. Some of these factories also worked as distilleries ; 
and in one or two cases they turned to account the carbonic acid gas from the 
fermentation vats by compressing it in steel cylinders for the use of manu- 
facturers of {crated waters. One factory has carried the sugar industry to 
the stage of producing sweets. 

The limited commercial success attained by sugar factories and refineries 
in India until somewhat recently, was largely due to imperfect appreciation 
of the conditions under which the industry must be carried on in India, and 
to bounty-fed competition from abroad. At the present time the juice at 
which sugar is landed in India is not the only factor in determining whether 
a season’s work will result in a profit or a loss ; this depends to a large extent 
on the current prices of gur, which often bear no relation to those of sugar. 

If the season is poor, gur is dear, and unless sugar is also dear, the mills cannot 
make a profit. But wav conditions have, for the time being at any rate, 
enabled sugar factories to work at a considerable profit. 

Obviously the greatest help for existing, and the greatest security for 
projected mills is a plentiful supply of suitable cane. If this is not available, 
nothing short of very high protection will have mush effect. 


7 
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Difficulties from 
point o! view 
o! control 
laotory. 


11. It must be understood that the peculiar conditions under which cane 
is grown in India present certain special difficulties, from tho point of view of 
the central factory. As in many other countries, cane cannot bo grown in 
India to advantage continuously in the same plot, except where it is ratooned ; 
it has to be rotated, preferably on at least a three years’ system, with other 
crops ; and the areas in which it is grown are very small and scattered. It is, 
however, sometimes grown by a number of small cultivators in one block, fed 
cither by tanks or canals. In tho latter case, rates and water supply are often 
resrulatod so as to concentrate cane in blocks, in order to economise water. In 

u 

Bihar and tho United Provinces in particular, holdings are very small, and 
where cane is grown without irrigation, or from wells, the result is a number 
of very small isolated patches. In traots which aro subject to the ravages of 
wild animals, an additional inducement to concentration is found in the 
facilities given thereby for Avatching and fencing the crop. 

The tenancy Iuav in most parts of India renders it impossible for a capitalist 
to acquire continuous areas for factory cultivation, and it is more than 
doubtful if Government Avould be justified in permitting the compulsory 
acquisition of these, or if it Avould be practicable for a factory to acquire such 
by private negotiation, supposing that a clear title could be passed. The 
number of cultivators to be expropriated Avould be very large in proportion 
to tbe industrial results ; and tho process would have to be repeated every time 
a ucav factory Avas started. It Avould be almost impossible to provide other 
laud for the expropriated cultivators, and much hardship and discontent Avould 


Difficulties 


be created. 

12. Another factor that lias to be taken into account is tho lack of 


retarding expan- available bullock poAvcr for crushing eano. It will bo remembered that by 
sion of cane f ar the greater proportion of Indian cane is made into gur, the cane being 
growing. crushed in bullock mills and tho juice boiled by the cultivator himself, As a 
rule, tho cattle power is insufficient to deal economically with the cane grown. 
Tho cattle aro overworked and Aveakcnod by the hard toil of the mill, following 
on the continuous ploughing of the monsoon and the rabi sowings. Tho 
temptation to the cultivator to slack off the mill, Avith much resultant loss in 
extraction, is great. Again the crushing season is often prolonged till the 
canes have deteriorated. Ono or more of these conditions are usually to be 
found in all areas where cane is grown to any considerable extent. It is 
manifest, therefore, that the expansion of cane growing, in the absence of a 
central factory, Avill be held up, unless some suitable means of crushing cane 
otherwise than by bullock power can be devised. The replacement of 
cattle by mechanical poAvcr plant, hoAvevcr, Avill further accentuate the 
shortage of farmyard manure, to Avliich avo have already alluded, and reuder 
tho necessity of artificial manures more urgent. 

The original form of cane mill in India was the old stone pestle and 
mortar, revolved by bullock power, with an extraction of about 33 per cent, 
in its most primitive form. This typo has now almost disappeared. The mill 
with Avooden rollers was an improvement on it, but worked very heavily, Avith 
much strain on the bullocks ; it gave an extraction of about 50 per cent. 
Various types of iron mill have now for the most part superseded both, and 
these are sometimes purchased by the cultivator, but are also often hired out 
by firms, especially in northern India and Bengal, at so much a day, the 
cultivator linding the bullocks and labour. 

Efficiency ol 13. The highest extraction that can ho effected by the best type of bullock- 

bullock- driven mill is about 68 per cent., or in the case of one or two types 70 per cent, 
driven mills. ^gU rate can only be got from thick cane, and can only be maintained 
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by the use of good bullocks regulatty relieved. Under similar conditions, about 
62 per cent, might be obtained from medium-sizocl caues, such as the sarathi 
grown in the United Provinces. From 50 to CO per cent, extraction is effected 
by the less efficient types of mill, according to the class of cane crushed, the 
n um ber of rollers and their setting. A two-roller mill gives about 50 per 
cent, under the most favourable conditions ; but it must be remembered, first, 
that a cultivator has by no means always enough cattle to work his mill up to 
its highest extraction capacity, and is often tempted to slack the setting of his 
rollers to enable the mill to work faster. The result is that he burns under 
his evaporating pans one-third of the sugar he produces, to turn the other two- 
thirds into gur. In the next place, the rollers are not usually of hardened 
metal, and get worn more in the middle than at the ends. This also causes 
much waste of juice. 

14. The real remedy is obviously to introduce power-crushing plant of Small power 
6izes suitable to the oane area available and to the purchasing power and plants to 
technical skill of the people. The success of such mills, iu the comparatively 
few instances in which they have been tried, has resulted in a tendency t 0 ^ wrm 
concentrate cane growing in their neighbourhood. 

There is a very great difference between the rate of working of power and 
buiiock mills. The results of comparative trials at Poona showed that a three- 
roller mill, with rollers 20" x 14", driven by an oil engine, could crush 4,500 lbs. of 
cane an hour, against 750 lbs. with a tour-bullock mill, and 450 lbs. with a 
two-bullock mill. Experiments in the south of India with three-roller mills of 
horizontal type, with rollers 12 inches in diameter and IS inches in length, 
driven by oil or gas engines, have conclusively shown that they can on an 
average extract 15 per cent, more juice from the cane than is usual with 
bullock mills. Such mills require about six b. h. p. to drive them ; they can 
deal with from a ton to a ton and a half of cane per hour, and extract sufficient 
juice to yield from 200 to 250 pounds of gur per hour. Under favourable 
conditions, the output of such mills will rise to 300 pounds of gur per hour. 

Roughly, their rate of outturn is equal to that of six pairs of cattle working 
six bullock mills. As they can be driven almost continuously day and night 
through the working season, these power plants will do as much work as 
24 to 30 pairs of bullocks, and bullocks can only be worked from five to six 
hours a day each without causing undue deterioration. Evidence is forthcoming 
to show that such power-driven mills can economically replace cattle for areas 
as small as 40 or 50 acres, and that even smaller types of power-driven mills 
can be advantageously employed for areas as low perhaps as 25 acres. 

Where these small power-driven mills have been introduced, it has been 
definitely established that they have increased the value of the product 
from a given area of land by from 25 to 30 per cent. Part of this is due to 
the fact that the increased milling power enables the crop to be handled ac 
exactly the time when the sucrose contents are greatest. 

In Mysore such plants have been installed by sugarcane growers cultivat- 
ing large areas ; others have been installed at State expense in places where 
the concentration of cane growing justified the experiment ; and more recently 
several have been established by co-operative societies which have been largely 
financed by State loans. No evidence has been produced to show that any one 
of these plants has been completely successful in regard to the important 
matter of continuous working during the season ; but, year by year, it is claimed 
that the results are improving anu that the ryots in the neighbourhood are 
beginning to rely more and more upon them. 
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The remarks below indicate the experience which has been gained in 
Mysore. 

“There is as yet but little evidence to indicate the best way to encourage 
the development of these power plants. Most of the large growers of 
sugarcano have already adopted them. The ideal method is to form co-opera- 
tive .societies amongst the growers of the cane who will employ qualified 
experts to run the plants. In those instances in which small capitalists have 
taken over factories originally started by Government, there seems to have 
been a considerable amount of friction which has been injurious to both 
parties. Although a very considerable measure of success has been achieved, 
a great deal yet remains to be done to determine tho nature of the organisation 
which should be encouraged to cany on and dcvclope this method of preparing 
gw' for the market. But an infinitesimal portion of the Indian sugar crop 
is so far dealt with in these small mills ; yet the results obtained justify fur- 
ther work on a greatly extended scale.” 

It seems proved, then, that if the area under cane is to be increased, if 
heavy crops arc to be grown, and if the present tremendous waste of juice is 
to be avoided, small power plants will have to be introduced in very large 
numbers. The preliminary demonstration work must be undertaken by 
Government. Progress has been hitherto very slow, except in Madras and 
Mysore. Every use possible should bo made of lakaoi, of co-operative finance, 
and of tho assistance of landlords, but it seems that, for some time to come, 
the most promising policy would be to encourage small capitalists to crush 
for local custom. 


Improvements in 
gur manu- 
facture audits 
effect on 
refineries. 


15. The subsequent disposal of the juice is the next point for 
consideration. 

The three main directions in which improvement of the jrwr-making pro- 
cess is being attempted are- (1) economy of fuel, (2) production of a better 
quality of gur, ( 3) avoidance of waste from burning and skimming. As regards 
the first point, there is no doubt that over quite considerable tracts, the cultiva- 
tors find it possible to boil the gur without other fuel than the mogass and 
trash. The Poona furnace baa been for long demonstrated in various parts of 
India, and is an improvement on most local methods. Concurrently with the 
experimental work involved in replacing cattle power by oil engines or gas 
engines, ellorts have been made in Madras to improve tho arrangements for 
boiling down the juice, and, while finality in this direction has perhaps not 
boon reached, groat improvements have been effected by the introduction of 
a properly constructed megass-burning furnace, the hot gases from which pass 
under a series of pans. The price of guv varies a good deal according to 
quality ; but tho best qualities do not in all eases suit local tastes. There 
is, however, no reason why, with instruction, the ryot should not produce a 
very much better type of gur than at present. The soft, dirty gur of Bihar 
and tho eastern districts of the United Provinces sells for only Rs. 4 per 
maund, while cleaner gur from the northern districts fetches Rs. 5. The 
former is mainly in demand for refining, and the production of a better 
gur in Bihar and the eastern United Provinces districts, with a conse- 
quent rise in prices, would also probably be fatal to the refining industry in the 
north. This would scarcely be a matter for regret, inasmuch as the 
cultivator turns out gur which fetches a far lower price from the refiner 
than he could get for a better made article from the ordinary consumer, while 
the refiner, by dealing with a sugar product which has already passed through a 
process which renders it less suitable for sugar manufacture than the juice 
from which it is made, wastes a proportion of the sugar available in the cane. 



53 


The amount of sugar obtained from gur refining is about 4*4 to 6 per cent, 
against 7 to 8 per cent, obtained by direct sugar manufacture from the cane. On 
the other hand, the decay of the refining industry has led to a rise in the price 
of molasses from Be. 0*9-6 a maund to three times that price, thereby affording 
a market for Java molasses, at one time a waste product, whilst at the same time 
enabling Java sugar to compote in India on more favourable terms. 

The two main advantages to the large factory refining gw, as compared 
with the direct process of sugar manufacture are— (1) that the work can go on 
continuously throughout the year, and (2) the heavy capital outlay and recur- 
ring cost of crushing and concentration are avoided. The process as at present 
carried on, both as a sole industry and by cane-crushing factories in order to 
extend their working season, is not likely to die out for a long time, hut it 
does not seem desirable to take any special steps to assist it. 

16. In this note proposals relating to agricultural improvement have been Summary o! 
given the greatest prominence. They are generally as follows proposals. 

The present improvement of cane should he encouraged in the southern 
provinces. In the United Provinces, a very special effort should bo made by 
demonstrations, by grants of takavi loans, or by any suitable modification of 
the Formosa system, described in paragraph 3, to induce the people to take up 
the growing of superior canes and to manure them as heavily as the local 
factors of limitation will permit. A no less insistent campaign should he 
waged in favour of the small power mill. Takavi , co-operation, hire-purchase, 
and any other suitable system should be employed. Caro should be taken to see 
that the machines are inspected often enough to keep them in good running 
order, and that mist vis are made available for running them. Finally, in new 
areas like Burma and Assam, where agricultural conditions are naturally 
favourable, and the encumbrances of tenancy and other rights do not exist, 
every effort should he made by fair offers to induce concessionaires to come 
forward and build up a cane industry on modern lines. It seems probable 
that from these areas alone India may be able to obtain a very large propor- 
tion of the cane sugar that she now imports. 

The above measures would undoubtedly lead to or render possible the 
establishment of more sugar factories, and, so far as European-managed 
factories are concerned, little more in the way of help is needed. For the 
benefit of small factories which cannot afford European supervision, however, , 
separate expert advisors should be available for the United Provinces and for 
Bihar and Orissa. The propaganda of small power mills should not be in their 
hands; it can be carried out as well by a less highly paid specialist with a 
proper staff. The sugar expert's services should be given freely and fully 
to the smaller capitalist, especially at the start of his operations. For tiic 
conduct of his work, he should be enabled to experiment freely and under 
suitable conditions. He should have a small factory under his charge for 
this purpose and to train foremen for the use of the factories in his province 
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APPENDIX D. 

THE DEVELOPMENT OF THE INDIAN TANNING TEADE. 

It has been calculated that in India there arc about 180 million cattle Extent of Indian 
and 87 million sheep and goats. Though it is only possible to form an approxi- 
mate estimate of the total number of hides and skins which become available, an(1 
there is very detailed information regarding the nature and value of such 
portion of the supply as is exported, either raw or in the form of leather, 
partly or completely manufactured. The value of the exports in the last 
four years extracted from the sea-borne trade returns is given below 


1 

Ycftr. 

Value of raw 
hult‘1 ami 
ikini 
exported. 

Lakhs. 

Value of leather 
and tanned 
hide and nkins 
exported. 

Lakhs. 

Total. 

Lakhs. 

1014-15 

7,82 

4.70 

12, oS 

1915-16 ... 

0,79 

r.,o i 

15,43 

1910-17 . .... ... 

14,41 

9,44 

23,85 

1917-18 

7,81 

P,37 

14,21* 


• Prou-ional figures. 


Except to those engaged in the trade, the voluminous figures contained 
in the statistical returns are of little interest ; the history of the foreign trade 
is largely a record of the results of fiscal regulations. The United Kingdom has 
always taken the bulk of the tanned or dressed hides and a very large propor- 
tion of the tanned or dressed skins, while the raw material has gone to those 
countries which protected their manufacturers by the imposition of heavy duties 
on all but raw products. Till the war broke out, Germany, Austria, and Italy 
were the principal destinations to which raw hides were sent, and roughly 
three-fourths of the raw skins were purchased by the United States. Very 
little information is available regarding the internal consumption of hides and 
skins. Probably half the .hides and nine-tenths of the skins available in the 
country are exported. 

2. Hides and skins may he regarded as a by-product of agriculture, (he Effects ol in- 
supply to the market being hut little affected either one way or the other by creasing value of 
the demand. The export trade, nevertheless, has, from the beginning, steadily raw ma ^ er ’ a ^ 
expanded both in volume and value, and even more rapidly in value than in 
volume. Indian raw material fills an exceedingly important place in the 
leather markets of the world. Prices have constantly tended to rise, and 
important changes have thcroby been brought about in respect of the internal 
consumption of leather. Theso will be discussed later on. 

A return of the exports by sea from Fort St. George for the year 
1846-47 shows that 48,212 hides valued at Its. 22,423 were exported to the 
United Kingdom, the average value of each hide being Pic. 0-7-5, whilst in 
1912*13 the sea-borne trade returns show that 13,450,913 raw hides were 
exported from India valued at Rs. 8, 05, 8G, 105, or an average of Es. 0 each. 

Similarly, raw skins in 1846-47 were worth lie. 0-3-2 each and in 1313-14 
Re. 1-9-G. 
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Peculiarities of 
Indian hides. 


Indian skins. 


This increase in the value of the raw material has naturally affected 
rural economy to some extent by stimulating the improvement of the organ- 
isation for collecting hides and skins. Formerly, they were the perquisite of 
the village chuckler or chaniar, who tanned them in a primitive way and 
supplied the needs of the villagers in the matter of leather. The increased value 
of the hides and the ease w ith which they can he marketed have led the 
chuckler, in many places, to abandon the tanning business and to sell the hides 
to dealers for cash. It has also led the villager to dispute the chuckler’s right 
to the hides and to employ him instead as an intermediary in the disposal 
of them ; while he now purchases leather in the open market from the 
agents or middlemen of the organised tanneries and hands it over to a chuckler 
to make up into whatever he needs. 

3. Indian hides differ a good deal in size according to locality and breed ; 
speaking generally, the larger hides come from the Punjab, the north of the 
United Provinces, and parts of Bombay and "Madras. The inferiority of Indian 
hides is only partly due to the poor quality of the cattle. Branding depreciates 
their value enormously and, as many of the cattle are used for draught work, 
their hides show signs of wear and tear. Only in the large towns, and more 
especially in the cantonments, arc cattle killed for food, and the bulk of the 
hides available are those taken off animals which have died from disease, old 
age, or injury. “Slaughter-house” is an elastic term and is often applied to 
hides of good quality taken from animals that have died from natural causes, 
but strictly it is only applicable to those obtained from cattle which have 
been fattened up for killing. Slaughter-house hides proper arc usually of good 
quality and, in the case of cow hides, might well be used for making sole 
leather; hat their number is small. Hindus are very averse from killing 
animals, and they allow their cattle to linger on iu sickness and old age. The 
animals suffer and naturally their hides deteriorate, but the most fruitful source 
of injury is the merciless way iu which cattle are branded. This is carried 
on to such an extreme that many thousands of hides are absolutely ruined, and 
large numbers of them are depreciated fifty per cent iu value through 
branding, which is done to satisfy the owner’s aesthetic eye' or calm his 
troubled mind. It is supposed to be efficacious in keeping away evil spirits and 
preventing disease, and it is also largely practised as a remedy for many 
diseases, especially in the nature of staggers or fits. 

The prejudice against killing cattle is, however, disregarded in some parts 
of the country. In the Central Provinces and the United Provinces, “ jerked ” 
meat for export to Burma is prepared on a large scale, and there are a 
number of slaughter-houses at Agra, Damoh, Bahatgarh, Khurai, and other 
places, w here thousands of cattle are slaughtered every day, and a trade not 
very dissimilar from that of the meat packers of Chicago is carried on. These 
establishments furnish large numbers of hides of a quality somewhat superior 
to those taken from the animals that dio from natural causes, though the 
animals sent there for slaughter are usually past work. 

•1. The term ‘ skins ’ is technically applied only to pelts of sheep and 
goats. Goal skins are larger, heavier, and of much better texture than 
sheep skins. Unlike hides, the majority of skins are derived from animals 
which have been slaughtered for food, and the pelts are, therefore, in a much 
better condition and will compare favourably with similar classes of skins 
from other parts of the world. The tanning of skins is practically confined 
to Bombay and Madras, and the bulk of the business is done in the latter Presid- 
ency, the tanners of w hieli supplement the local supplies by importing largely 
from othor parts of India The quality of skins varies very much with the 
season of the year ; but, unlike hides, they are generally at their worst during 

l <7 r\ 
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the rainy season when the animals become feverish through exposure, and the 
effect shows in the pelts. The hair or wool grows longer on account of the 
cold, and this leads to loss of tissue, with the result that the pelt is thin and 
papery. The majority of the dried skins are exported to he chronic tanned 
in America or Europe and converted into glace kid. Skins tanned hy the 
chrome process do not gain substance like those prepared by vegetable tanning, 
and plump well-nurtured skins are, therefore, in great demand by chromo tanners. 

Anything less than a spread of 7”> square feet per dozen skins is regarded as 
unsatisfactory. Moreover, every skin should he at least. 21 inches wide, so 
that when converted into glac6 kid, it may he possible to cut two sets of 
upper sides from each skin. 

5. It is difficult to obtain information regarding the tanning of leather Establishment ot 
in India before the industry came under the intluencc of western methods, western methods 
Judging hy what is now done iu remote districts, where the village tanner 
still uninfluenced by modern methods of procedure, it is probable that the 
indigenous industry was in an extremely primitive condition and that only very 
inferior Id uds of leather were produced. Tanneries of considerable size must 
have existed to supply the harness and saddlery for the enormous numbers of 
troops and retainers who were kept under arms hy the numerous rajas, zemin- 
dars, and petty chieftains, who formerly exercised more or less independent 
sovereign powers throughout the country. The requirements of the town 
population were probably small and confined chiefly to sandals and vessels for 
holding oil and ghee ; hut the ryots used large quantities of village-tanned 
leather for water bags, for leather thongs, and for ropes. 

European methods of tanning hides were first introduced hy the military 
authorities to manufacture superior leather suitable for harness and other 
military accoutrements. Contemporaneously in the early forties of lari 
century, a Ercnch Eurasian of Pondicherry, named D’Souza, introduced im- 
provements in the native methods of preparing skins. He is said to have 
visited the island of Mauritius and toliave there acquired a practical knowledge 
of the French processes of tanning and, on his return to Pondicherry, lie started 
a tannery and, a little later, came to Madras and set up several small tanneries 
in the neighbourhood of that city, the products of uliich were probably exported 
to England. Of his improvements the most important was the immersion of 
the tanned skins in a bath of myrabolams after the ordinary tanning had been 
completed. This prevents a very objectionable change in colour which other- 
wise takes place on the exposure to sunlight of leather or skins tanned with 
avaram hark. There is no clear evidence that from his time till the advent 
of chrome tanning any further changes in the methods of tanning skins 
have been introduced into India. The small demand for highly finished skins 
in India was met by importation from Europe, and the somewhat crudely 
prepared Indian-dressed skins were welcomed by the tanners in Europe as the 
raw material from which to prepare the very best classes of light leather. 

6. The developments of leather manufacture in contradirii notion to the Growth of 
light tannages of Madras and Bombay are almost entirely the outcome of | no ^ e j n Owning 
military efforts to obtain suitable supplies for boots and accoutrements. Where m 08 ^ 
arsenals were* established, tanneries usually followed. At Cawnpore, the 
Government Harness and Saddlery Factory was started, in 1500 on an experi- 
mental scale and, as it proved a success, it was placed on a permanent basis 
in 1867. Shortly afterwards, Messrs. Cooper and Allen started the Govern- 
ment Boot and Army Equipment Factory and. at the outset, they received a 
considerable amount of financial assistance, from Government. A marked 
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degree of success has attended the efforts to dcvelope the leather trade in 
Cawnporo, and, up till the time of the outbreak of war, the factories which hare 
come into existence, though largely dependent on the army for orders, were 
by no means appanages to the military department. 

The successful establishment of the industry on a large scale is due to 
the following facts (1) Cawnpore is a convenient contre for the collection 
of hides from Northern India ; (2) at the outset, there were large supplies of 
cheap babul hark, an excellent tanning material ; (3) the business was in the 
hands of enterprising Europeans ; and (4) their efforts were viewed with favour, 
and largely assisted by Government, who provided a market in the early days 
for the hulk of the outturn. Working on similar lines, hut on a much smaller 
scale, an enterprising Khoja Muhammadan, Adamjcc Peerbhoy, established at 
Sion, iu Bombay, the Western India Army Boot and Equipment Factory. In 
Europe and America machinery is very largely employed in tanneries and leather* 
working factories but, although it Las been employed on a considerable scale 
in the Cawnpore and Sion factories, elsewhere, till quite recently, it was 
conspicuous by its absence in the Indian tanneries, which produced the whole 
of the half-tanned leather and skins that hulk largely in the export trade of 
the country. • 

7. 'I lie action of various chemicals on hide substance lias been the subject 
of scientific investigation for many years past, and, about 1895, the method of 
producing leather by means of chromium salts was thoroughly established in 
America on a commercial basis. The process was also taken up on the Conti- 
nent and, somewhat more slowly and at a rather later date, by English tanners. 
Some experiments were made in India both in Cawnpore and Madras; but 
they resulted in nothing practical till, in 1903, the proposal was made in 
Madras to use leather prepared by this process for water hags for the country 
wi/w/s. The experiments proved successful and resulted in the establishment 
of a Government factory, in which chrome leather was manufactured on a 
considerable scale and applied to a variety of purposes in place of bark-tanned 
leather. The history of this factory will he found in Appendix J. That it 
was prematurely closed there seems to be no doubt, as the progress of chrome 
tanning in India has been much slower than it is reasonable to anticipate would 
have been the ease bad Government assistance in pioneering the industry been 
given for a longer period. The developments have followed the line of least 
resistance, and, in the hands of private individuals, immediate profit has 
naturally been of greater importance than ultimate development. Of the 
chrome tanneries which were started, seven or eight have survived the initial 
difficulties and are now mainly employed on the manufacture of leather for 
sandals and hoots and shoes. The manufacture of black and brown box sides 
has been developed on a considerable scale, and this completely finished leather 
has found a profitable market in Great Britain. 

At the outset, it was thought tliat there would be a very largo market for 
chrome leather for water bags, but progress in this direction lias been compara- 
tively slow. The rise in the price of lcathor has led the ryots to use light iron 
buckets, and competition with them left comparatively little profit to the 
chronic tanner. The Madras Tannery was the first in the south of India 
to introduce tho use of machinery in the tanning processes, and the success 
with which such machinery has boon working has led to its adoption to 
some extent in bark tanneries. This latter development is a matter of somo 
importance, as it has engendered a more progressive attitudo amongst the Indian 
tanners. 
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8. Evidence of this is visible in the success which has attended the efforts Efforts ot the 

of the Indian Munitions Board to stimulate the manufacture in India of 1 

certain classes of leather goods previously imported from abroad. The scrutiny manufa cture of 
of applications for priority drew attention to the possible market for locally leather articles, 
manufactured roller skins, picker bands, leather belting, and raw hide pickers. 

Early in June 1917 the Board accordingly informed Indian firms that if they 
could satisfy it, by production of suitable samples, that these articles could be 
made in India, priority applications for import from abroad would be refusal. 

A number of the more recently established tanneries of the improved type look 
the matter up with most encouraging results and, with regard to roller skins and 
picker bands, it is understood that they have no difficulty in disposing of llieir 
outturn. The manufacture of leather belting and of raw bide pickers proved a 
matter of greater difficulty, and experiments are still in progress. Excellent 
belting has been made from specially selected hides, but the genoral average is 
not yet up to the required standard In regard to pickers, the large sizes used 
on jute looms are working satisfactorily, but the smaller pickers for cotton 
looms still leave much to be desired. 

9. The position of the leather Irado in India at the present time may Effects of the 
now be summed up briefly. The highest developments of manufacture at the 
outbreak of war were to be found in factories most intimately associated with feather trades, 
the supply of material for military purposes and in the smaller tanneries 

devoted to the production of chrome leather. The bulk of the leather 
made in the country was either for interna] consumption and of inferior 
quality or for export as half-tanned leather, to which the trade applied the 
term ‘ East India Kips’. Practically, the export trade was eoniined to Madras 
and Bombay, and was chietly to limit Britain and, to a much smaller extent, 
to the United States of America and to Japan. 

Some time after the outbreak of war, the value of the ‘ East India Kips’ 
as upper leather for army hoots was realised in England, and efforts were made 
to iucrease and regulate the supply. Erom August 19] G the Indian Govern- 
ment, at the request of the War Ullice, assumed complete control of the trade 
and took over from the tanners the whole of their output. The arrangements 
made by the Commerce and Industry Department were transferred to the 
Indian Munitions Board, after its creation in March 1917. Jn pre-war years, 
the exports wero below 200,000 cwt., of a value of less than two crores 
of rupees. In the year 1917-18 they reached 300,000 cwt., of a 
value approaching five crores of rupees, lloughly, in four years, the output of 
the Indian tanneries for this class of leather only has been doubled. The 
control of the trade has enabled some minor, hut very important, improve- 
ments to he effected, the chief of which arc the prevention of adulteration and 
the elimination of faulty flaying. This great development of hide tanning 
has been accomplished in the face of grave difficulties due to inelasticity 
in the supplies of tanning hark, and it has been necessary to take action in 
several directions to maintain the output of tanned hides. The Indian export 
trade in tanned hides and tanned skins was confined to the south of India 
where the bark of Cassia auriculata, known in Madras as nvarim and in 
Bombay as tarmd, is obtainable. Elsewhere, the cost of railway freight 
makes tanning with this bark commercially unprofitable. The increased 
demand for tanning materials has led to a great rise in prices and Inn. more 
than doubled the cost of tanning. The attention of Local Governments lias, 
therefore, been directed to the urgent necessity for measures to increase the 
supplies of avaram hark, either by more careful collection or by cultivation on 
an extensive scale. To meet the increasingly urgent demands of the military 
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authorities for more leather, it became necessary to prohibit the tanning of 
skins, which not only rendered available for hide tanning the bark previously 
used for skin tanning, but led to many of the skin tanners taking up hide 
tanning instead. These measures have produced immediate results; but 
attention is also being directed to the provision of substitutes for avaram bark. 
To this end, the Indian Munitions Board has entered into an arrangement 
with the Esociet Company at Maihar in Central India, whereby it has taken 
ovor the experimental tannery and the staff employed on research work, and 
it has purchased a tannery in Allahabad with a view to ascertaining the com- 
mercial value of the conclusions reached in the research factory. Promising 
results have already been obtained from a variety of mixtures of Northern 
and Central India tan-stuffs and it is anticipated that, ultimately, it will be 
possible to provide tanning material of as good a quality as avaram bark for 
a great extension of tanning in Northern and Central India. As will be 
seen in the sequel, the success of these efforts to develope fresh supplies of 
tanning materials will greatly strengthen India’s position in the leather trade 
after the war. 

Possibilities ol 10. The problem of the, future is how to obtain for India a larger share 

taanitt^hiladia ^ IC " 0l ^ P re l ,ar ' u » h er abundant, raw material for the market. The limits 

' of reference preclude any discussion of the tariff question and, though the 
trade has been, and will continue to be, affected by whatever iiscal policy is 
adopted, in what follows it is assumed that if sufficiently good finished material 
be produced, it will he possible to sell it, at profitable prices. The steady rise in 
the value of Indian hides in the years immediately preceding the war may be 
reasonably accepted as evidence that the demand for the commodity was in 
excess of the supply, and it may be contended that the contribution to the 
world's markets which India is able to make is of sufficient importance to 
enable her to dictate in what form it shall leave the country. 

The position is perfectly clear. There is a very large, but limited, supply 
of Indian hides, which was not sufficient to meet the demands made upon it in 
pre-war times, and it may be confidently anticipated that these demands will 
incrcaso after the war, owing to the diminution in the number of cattle in 
belligerent countries. It seems certain, therefore, that for along lime to come 
there will he a very serious shortage ol' hides and leather. Prom the Indian 
raw material, by the exercise of skill, experience, and technical knowledge, 
a valuable leather can be made either on the Continent, in Great Britain, 
or in India. If it is made in India, by exactly the quantity made will the 
stock of hides available for export be diminished. For India to obtain 
advantage from the situation it is necessary to make as good a leather out 
here from the local hides as can be made from the same hides elsewhere. 
The production of an inferior quality of leather will involve heavy loss, as 
it will only fetch a low price in competition with good leather made from 
similar material. There must, therefore, be no waste in this direction. 

It is, therefore, not altogether unreasonable to assume that tho future 
of tho Indian leather trade can be usefully discussed without any reference 
to tariffs, although these will of necessity play an extremely important part 
in the transition period during which the export trade is being changed from 
one mainly in raw hides to one of tanned hides or finished leather. 

Necessity tor 11. While tho best Indian raw hides aro distinctly inferior to the best 

expert investi* produced under more favourable conditions in temperate climates, the Indian 

gation. goat skins are of high grade and suited for first-class work. But from these 

skins Indian tanners have not so far been able to produce finished goods of 
anything like the quality that can be manufactured from them in Europe and 



60 


America. In explanation of this, it has been alleged that in India it is 
too hot to produce first-class work, and there is no doubt whatever that the 
high temperature of the soaks and lime pits is a disadvantage. Tanning under 
tropical conditions has never been carefully studied by experts with both a 
scientific and practical knowledge of the trade. The experimental tannery 
started by the Dejiartmont of Industries in Madras was the first practical 
recognition of the necessity for such work. It is unfortunate that, for reasons 
arising out of the war, there has been delay in taking up this matter, and it is 
unquestionably urgent that the obstacles which have hitherto prevailed should 
be overcome as soon as possible. It may almost be accepted as axiomatic that 
the development of the Indian leather trade can only he accomplished by 
bringing to its assistance technically trained men, qualified to deal with the 
local problems and capable of modifying European and American methods to 
suit local conditions. 

It is obvious that India cannot afford to neglect any of the advantages 
enjoyed by the tanning trade in other countries, and it may he regarded as 
essential that adequate provision should he made, as early as possible, for the 
investigation of tanning methods in India. The Madras experimental factory 
was a step in the right direction; hut it was started on a scale that is now 
inadequate to meet the more urgent situation which has arisen since it was first 
proposed. 

The experimental work at Maihar under the Indian Munitions Hoard has 
already been mentioned and the result obtained so far are suHiciently promising 
to warrant its continuance with a stronger expert stall'. AVe understand that 
Maihar was selected by the Indian Munitions Hoard because important 
researches had already been started there and the expense of establishing a 
new laboratory and factory could ho avoided, hut it will he necessary to 
consider later the locality most suitable for a permanent research station. If 
found necessary, these experimental investigations should lie transferred to a 
site better adapted for the wider scope of the work now contemplated. Already, 
we understand, no little inconvenience has been caused by the distance between 
the research work at Maihar and the commercial experiments which are in 
progress at Allahabad, The conditions in India in respect of the supply of 
raw material, both hides and skins and tau-stulfs, vary considerably, and it is 
possible that there may he scope for combined research laboratories and experi- 
mental tanneries al such centres as Calcutta, Madras, Allahabad, and possibly 
Bombay. It will also probably be necessary, when the research work has 
yielded the expected results, to establish Government tanneries elsewhere, in 
which to demonstrate the value of the new tanning materials and the changes 
in tanning practice involved in their vise. We contemplate that, ultimately, 
these factories should he handed over to private enterprise, hut not while 
they are found to serve a useful purpose either by way of demonstration or as 
training centres. 

12. The question arises as to what provision should he made for the Proposals lor 
technical instruction of men nlio n ill afterwards he in charge of tanneries, training Indian 
Neither experimental nor demonstration factories are suited for such uork, and* annerB ’ 
it is not advisable to use them for this purpose. 

Hitherto, the Indian trade has been run by mis Iris possessed of much 
practical experience, hut absolutely ignorant of the most elementary knowledge 
of the principles underlying their practice. It is generally recognised that 
this can no longer continue, and that if India is to gain the position in the 
leather world to u hieh she is entitled by reason of the abundance of raw 
ma terial at her command, the tanning and leather industries must pass under 



tlic control of expert technologists, and scientific methods must replace empir- 
ical and rule-of-thumb working. Tanning is a chemical industry, in certain 
stages of which bacteria play an important part, and those who, in the future, 
would control the industry must be capable of understanding the scientilic 
principles underlying its technique. This means that the students before 
admission to the tanning trade school should have received a scientific educa- 
tion and should possess a fair knowledge of physics and chemistry. We may 
take it that the expert tanner of the future should be a graduate iu science, and 
it will ho best that his technical studies should only begin after he has com- 
pleted a university course iu pure science. The training in technology must he 
followed by work in a factory to gain practical experience. These tanning 
trade schools should be placed alongside the research institutes, which we 
contemplate will ho necessary, and they should he linked up with a college of 
science on tho one hand and a tannery on the other. Ideal conditions would 
suggest that they should be established in centres of the tanning trade which 
possess science schools of the highest grade. In such places it would then he 
convenient to carry on all the work connected with tho scientific development 
of the tanning industry, and the experts dealing with the various branches 
would bo in close touch with one another. There would ho the experimental 
laboratories in which investigations would he going on. Adjoining them, hut 
under independent control, would In; the tanning trade schools and, as near as 
industrial considerations and municipal regulations permit, should he the 
factories in w hicli the processes worked out in the experimental laboratories 
would he tried, and where the students from the trade schools would acquire 
practical experience. 


The inferior quality of Indian products is also due to the inferior skill and 
knowledge of the Indian workmen, especially in respect of the finishing of 
leathers. Outside tho factories engaged on military work, and outside the few 
small ones which have sprung up as a result of the Madras efforts to introduce 
chrome tanning, neither currying nor finishing leather is understood or prac- 
tised, and whatever work is necessary iu this direction is undertaken by the 
Indian chucklcr, as a preliminary to the actual work of making the article 
which lie has in hand. This can bo remedied ill the demonstration factories 
if skilled workmen arc obtained from Huropc to act as instructors. 


rospect of 
other indue- 
lies in India. 


l-'l. The imports into India of finished leather and of goods made from 
leather are not unimportant, hut many of them are the products of specialised 
factories, which it will not pay to establish in this country till the demand is 
very much greater than it is at the present time. These imports include 

(1) Moots and shoes to the value of three or four hundred thousand 
pounds a year, of which probably two-tliirds might well he made 
in the country. 


(2) Bolting: the value* of the imported leather belting is very con- 
•i<ua-i:i . . JC13H.085 siderablo and is likely to 

11,1:111 • • • lr ’"- 2 * * * 6 - 7 increase with the industrial 

11*1 1-15 . . . 132.315 

loiu-io . . . 100,554 development of the country, 

ltuo-i: . . . 203,018 Bolting can ho made in 

India from selected hides, i’rom the average raw* material avail- 
able it is certain that India will not he able to compete in 
quality with imported bolting, and it is, therefore, unlikely that 
there w ill ho any serious development in the direction of replac- 
ing iu ports by local manufactures. 



(3) High-class finished leather and heavy leather : the imports are not 

very large ; hut it is hardly likely that they will bo replaced by 
leather of equal quality tanned in the country. 

(4) Finished skins arc imported in large numbers, but there is absolutely 

no reason why, when skin tanning is properly carried on, these 
should not be almost entirely made in the country. 

The textile mills require large numbers of roller skins, and hitherto these 
have been imported; but, owing to the stress of war, they are now being made 
in tho country, and in the future importation should entirely cease. The same 
should be the caso with other mill requisites, such as picker bands and raw hide 
pickers. 

The rest of the imports, including saddlery and harness, are of a miscel- 
laneous character, and though some may ultimately be replaced by goods of 
equal quality manufactured in the country, it is likoly that the bulk of these 
will increase with the growing needs of the country rather than diminish. 

The internal consumption of Indian-made leather is by no means accurately 
known. There are few parts of the country in which the village tanner does 
not still exist, and there are many small local tanneries of a slightly improved 
character in the south of India from which tho agricultural population gets 
what it wants. 

By far the most important item for which leather is required in Tndia is 
the water bag by which water is lifted from millions of wells for the irrigation 
of the fields. To an appreciable extent, in recent years, iron buckets have 
replaced leather, and efforts are now being made to introduce cheaper fabrics 
made from vegetable fibres. It is not improbable that the use of leather for 
this purpose will steadily decrease, and, if such be the case, it will increase tho 
visible supplies of hides on the market. 

The Indian demand for boots and shoes and sandals is on the increase; 
but it is small as yet compared with tho vast population. That it will grow 
in the future is a certainly, and it is likely that for boot uppers and sandals 
chrome leather will be very largely used. Chrome sole leather lias been extens- 
ively tried and has proved extremely durable, and, in a country where pave- 
ments do not exist, the objection that it is slippery in wet weather lias not the 
force which has practically precluded its use for footwear elsewhere. 

The Indian tanning trade must, therefore, look to foreign markets for the 
Bale of its products, and tile quantity of raw material is so enormous that it will 
ultimately need very many large establishments to deal with it, and a high 
degree of specialisation seems at least possible. 

14. There is not the smallest doubt that foreign countries will endeavour Suggested dev^ 
to secure the Indian raw material and to refuse Indian -manufactured leather, Iopment ® °* . 
as in the past. Assuming, however, that they cannot get the former, they and 
will undoubtedly accept the latter. Future developments must to a large manufacture, 
extent depend upon the work done in the experimental factories which have 
been recommended; lmt already sufficient experience has been accumulated to 
show that it is possible to export from India finished leather which meets with 
a ready marxei in the United Kingdom. The export of black and brown box 
sides has reached considerable dimensions, and it is unfortunate that tho 
exigencies of the military situation have temporarily put a stop to this 
business. A considerable proportion of the Indian cow hides is eminently 
suited for this class of work and, if it is taken up on a sufficiently large scale 
under the control of experts in this branch of the leather trade, there arc 
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reasonable prospects of a very extensive commercial development. A large 
capital will be required to carry on the industry, as this branch of tanning 
requires workshops equipped with modern machinery. Two important factors 
will determine the best sites for this branch of the trade: — 

(1) The factory must be situated at a contre convenient for collecting 

the raw material, and this centre should, if possible, be a port 
where power can be cheaply generated. 

(2) There should he in the neighbourhood a sufficient population of the 

castes willing to work in a leather factory, and capable of being 
converted into skilled workmen by careful training. The 
suburbs of both Calcutta and Madras probably best fulfil these 
requirements, and it is recommended that attention should first 
be drawn to them as possible sites for the factories which, we 
hope, will be started. 

As lias been already indicated, the skins exported from India are ol 
excellent quality ; but the attempts to produce finely dressed skins in India 
havu hit bcrlo prmed a failure. It is alleged that this is due to the climate, 
hut we are unable finally to accept this verdict. Experimental work under 
the direction of highly qualified men should be undertaken, and there is little 
doubt that it will remit in success, and in the future it is reasonable to hope 
dial glace kid, which is now largely made from Indian goat skins, will he 
exported ; also that other finished leathers, such as moroccos, roans, calf skins, 
and roller skins, will he manufactured not only to meet the needs of India, but 
to supply those of other countries. 

It must, however, be admitted that a very large amount of preliminary 
work lias yet to be* done before this branch of the trade eau lie established so 
as to compete with the products of countries in which the manufacture is 
now carried on. 

Strong position 15. Till the war is over, and it is possible to form some idea of the 
o! India ftftor the international adjustments which will follow, it will he difficult to propose, 
WM * even in broad outline, the policy which India should adopt to secure for herself 

the ad\ outages arising out of her resources in hides and skins. The outstanding 
feature at the present moment is the largo increase in light tanning, but this, 
owing to the scarcity of suitable tanning materials, has to some extent been 
accomplished at flic expense of the skin trade. The continuance, therefore, of 
the present expansion after the war depends, so far as India is concerned, 
on the success of the measures which have been taken to provide further 
supplies ; also on whether the external demand for these light tannages for hoot 
uppers remains when military orders cease to dominate the situation. It may 
he taken as practically certain that there will he a very large increase of 
tanning materials ; but it is less certain that the demand for light tannages 
will continue on the present scale, and of course much less certain that it will 
increase. For civilian footware chrome-tanned uppers are now mainly em- 
ployed, and then* is little prospect of any change in this. In the years imme- 
diately preceding the war Germany exported to Great Britain on an average 
more than a million pounds wortli of this class of chromo leather and 
over .£400,000 north of enamelled or patent leathers. Presumably these 
leathers were largely made from raw materials exported from India, as the 
German imports were eminently suited for the purpose. In the future, it may 
he anticipated that this trade will not revive, and that the English market 
will either be supplied by home tanners working with raw hides imported 
from India, or by Indian tanners, provided the latter can turn out a finished 



product of suitablo quality. What will actually happen, apart from fiscal 
regulations, will to a large extent depend upon the manufacturing capabilities 
of India. 

The depreciation in the value of money has been much smaller in India 
than in Europe, and it is unlikely that for a long time to come there will be 
any serious depression in the prcscut high range of prices. This must 
naturally beuefit countries whoso currency has boon but little affected, and 
especially those in a position to do a large export trade. The wages of labour 
have risen in Europe and must be maintained at a much higher level than 
prevailed before the war. Relatively to tlio western world, therefore, the cost 
of manufacturing operations will be less iu India than was formerly the 
case and, to the extent that this is true, Indian industrial development will 
be encouraged. India has greatly benefited in recenl years by her growing 
importance as a source of raw material for the leather industries. In the 
future, her position should he even stronger, and it seems almost certain to us 
that western countries will be prepared to take whatever we are in a position 
to offer ; whether it be raw hides and skins, half or lightly tanned leather, 
or highly finished products ready for the manufacture of leather goods. To 
obtain to the full the advantages of the position, it may he necessary to 
have recourse to retaliatory fiscal regulations ; hut though the discussion of this 
is outside our province, we do not consider that there is likely to be much 
hesitation in applying them. So far as bark tanning is concerned, great 
progress lias already been made, and further developments may be confidently 
anticipated. On the other hand, for chrome tanning but little has been done, 
and it is to that branch of the leather trade that attention should be directed. 

Einally, it is necessary to train workmen in large numbers in the currying 
and finishing of leather and in skin dressing. The general lines on which 
Government can host promote industrial progress are explained in our report, 
and they can he applied to tanning and leather dressing. Only here it must 
be pointed out that the need for immediate action to take full advantage of 
the situation is urgent, and that private enterprise is keenly interested and 
only requires intelligent guidance. 

16. We may now state concisely the conclusions we have reached. India Conclusions, 
produces a very large, but not definitely ascertained, number of hides and skins 
which are accounted for under the following heads 

1. Those wasted in rural areas by the carelessness of the local chucliers, or 

owing to the fact that the hides themselves have become valueless. 

2. Those made into inferior leather by the village tanners. 

3. Those made into a good class of finished leather by modern tanneries. 

4. Those half or lightly tanned and exported. 

6. Those exported as raw hides. 

6. These exported as finished leather, and chiefly as chrome box sides. So 
far, these exports have been insignificant in volume, but they 
are of great importance as indicating future possibilities. 

There seems to be little doubt that after the war new tanneries will he 
started to produce finished leather for export, and their fate will largely depend 
upon the quality of the leather which they turn out. lfere Government can 
render valuable assistance by assuming to a large extent responsibility for the 
technological investigations which have been indicated. Success will result in 
an improvement of the industry all along the line, beginning with a decrease of 
waste in rural areas and the diversion of the hides used by the village tanners 
to modern tanneries, in which a better class of leather will be produced. There 
will obviously be an increase in the amount of visible raw material : but 

9 
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■whether this will be sufficient to meet tho growing requirements of the country 
is a matter on which no definite opinion can be expressed. Tho general 
improvement of tho technique in tanning will lead to an increase in the 
exports of finished leather and to a corresponding decrease in the exports of 
hides. The extent to which exports of finished leather will grow will depend 
upon the demand from foreign markets not closed by tariffs, and on the 
extent to which protected markets can be forced to accept leather made in 
India. Judging by the very great value of the imports of leather into Great 
Britain from the Continent and from America in the years immediately pre- 
ceding the war, there is obviously a very important market open to Indian 
tanners if they can manufacture material of sufficiently good quality. Access 
to the protected markets is a matter of less certainty ; but there are powerful 
means which will doubtless be used to ensure it. Tho position of the manu- 
facturer of half or lightly tanned leathers is less assured. He should be 
prepared to meet the contingency of a possible decrease in the demand for his 
products; and this ho can host face by being in a position, if necessary, to 
direct his energies to the production of chrome leathers. 
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APPENDIX E. 

THE MANUFACTURE OF GLASS IN INDIA. 

1. The history of the various attempts which luive been made during the Present position 
last 20 years to establish the glass industry in Tndia is extremely instructive, g ^ ass “dustry 
and well worth the careful study of any one interested in the development of ^ 
the natural resources of the country. Tt is a record mainly of failure, and such 
success as has been achieved by a certain number of factories is duo entirely to 
the abnormal conditions created by tho war. The cessation of imports fx*om 
Belgium and enemy countries, and the great scarcity and dearness of freight, 
have created a position in which about a dozen small factories have found it 
possible to work with some degree of success. Almost all of them are run on 
identical lines, and they mostly draw their supplies of raw materials from tho 
same sources. Direct inquiries have established the fact that some of them are, 
while others are not as yet, working at a protit, and the general conclusion must 
be that the industry is still on a very precarious basis, and that its continuance 
will be seriously affected by a return to peace conditions, although the improba- 
bility of pre-war prices or freights’being reached till some time after the war is 
a factor in its favour. War profits and increasing practical experience have 
greatly strengthened the position of manufacturers ; but the technical 
knowledge at their disposal is limited, and rapid progress is only possible if 
adequate steps are taken to remedy this defect. 

2. Tho glass industry, even in its simplest forms, is highly technical and Reasons for past 
can be efficiently carried on only by scientifically trained managers and expert Iailurc9, 
workmen. The present stage has been reached by importing men, only partially 
equipped with the necessary qualifications, from Europe and Japan, and by 
sending Indian students abroad to pick up what knowledge they can. The 
glass industry is a closed trade and its secrets arc carefully guarded, so that the 
latter method has not proved conspicuously successful. More has been accom- 
plished by the men brought out ; though their failure to secure commercial 
success for their employers has generally exposed them to unduly severe 
criticism. They were practical men accustomed to working under conditions 
different from those prevailing in India, and their technological skill was quite 
inadequate to boIvo tho problems presented by a new country. Moreover, they 
had to produce results as quickly as possible, and were not given sufficient lime 
to make themselves acquainted with the local factors, such as climate, raw 
materials and the potentialities of the untrained labour available. 

It can hardly be questioned that among the imported men, chiefly from 
Austria and Japan, the Japanese have achieved the greatest measure of success, 
as they have introduced a small direct-fired pot furnace suitable for melting 
soft glass, which has been generally adopted with satisfactory results, and they 
are responsible also for the present supply of trained glass blowers. Tho gas- 
fired regenerative furnaces of tho Siemens’ type were naturally introduced by 
the continental experts ; but they require the employment of a higher grade of 
fire-resisting material in their construction than until recently was available, 
and also mote skill and experience in their actual working. Quite a number 
have been erected and have failed ; but some degree of success has latterly 
attended tho work of an Austrian, by name Mozina, who was first brought out 
as a glass blowei to the liajpur factory, was subsequently employed at Jublnil- 
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pore and Allahabad, and is now at Firozabad making bangle glass in a ten- pot 
gas-fired furnace at the Indian Glass Works in that town. 

India’s demands 3. The demand for glass in India is to some extent indicated by the imports 
tor glass. j n the sea-borne trade returns which are classified under tho following heads 


Artie lcs. 

1913*14. 

1010-17. 

1917-18 (Pro 
viiioual figures.) 

i 

Value iii lakhs of ruyefls. 

Bangles ....... 

80 

43 

35 

Bends and false pcails 

i 

•24 

21 

24 

Sheet and plate glass 

22 

28 

23 

Lampware ....... 

17 

11 

19 

Bottles and phials ...... 

14 

it; 

1 37 

Soda-water bottles . 

G 

0 


Table ware . 

8 

! 7 

10 

Miscellaneous ... . 

li) 

15 

13 

Total 

100 

150 

1 

103 


The elfect of the war is shown by the figures for 1916-17 and 1917-18. 
Bu( the returns are only comparable, if it be remembered that values have 
increased enormously, and it can be safely said that India is now importing 
less than one-half the quantify uhich came into the country in the year 
immediately preceding the outbreak of war. Tho glass manufactured in India 
is chielly bangle glass, almost exclusively made at Firozabad, where six factories 
turn out about 15 tons a day, and soft glass for such articles as lampware, 
tumblers, jars and carboys. No data are available from which an accurate 
estimate of the outturn of all the factories can be framed, but from the values 
furnished by the owners of some factories it is probable that the total output 
for all India is now worth about 20 lakhs of rupees a year. This is not a 
very encouraging result after an expenditure of probably not loss Ilian 50 lakhs 
of rupees in the various attempts uliieh have been made to establish the 
industry. But it is sufficient to suggest the possibility of great expansion with 
proper help and guidance. 

^..oomnttHnn of With these preliminary remarks, we may pass on to a more detailed 

problems to be discussion of the various problems which must be solved in the immediate 
solvefl. future, if the Indian glass industry is to be placed on a more permanent 

basis. These may bo classified under the heads : — 

(1) Raw materials ; 

(2) Direction ; 

(3) Labour; 

(A) Climate ; 

(5) Location ; aud 

(6] Markets. 

Consideration of these factors will show clearly the necessity of co-ordinated 
research by a properly equipped Government Department of Industries. 

Raw mater.alc. 5. The most important raw materials are sand, lime, soda, fireclay and 
coal. For the last it may be presumed that Bengal will continue, as at present, 
to be the chief source of supply ; but in regard to the main constituents of 
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glass— sand, lime and soda — it is by no means certain that further prospecting 
work would not reveal new and possibly more suitable sources of supply. 

Most of the existing glass works depend upon the sandstone found at Logra, 
about 11 miles from Nairn', and it is used in factories as far apart as those 
at Ambala, Allahabad, Talegaon and Bombay. Suitable sand lias also been 
found, and used at one time or another, at Jejo in the Jullundur district, at 
Jubbulpore, andatEnnore near Madras. Lime of suitable quality occurs more 
frequently than sand , but it is by no means conveniently distributed in refer- 
ence to the majority of the glass works, ami its cost is an item still susceptible 
of considerable reduction. A cheaper source of soda is, however, a matter of 
much greater importance, and to this end attention may lie seriously directed 
to the usar soils of northern India, which contain both the carbonate and the 
sulphate. The quantity available is large ; but it is doubtful if the deposits 
arc anywhere rich enough to make it worth while to extract these salts. 
Although perhaps a forlorn hope, the investigation should nevertheless he 
undertaken. 

In respect of both furnaces and crucibles or pots, the Indian glass manu- 
facturers have so far been at a great disadvantage, since, in order to obtain a 
reliable material, they have had to import either from Europe or Japan ; but 
matters are improving under the stimulus given by the development of the iron 
and steel industry. Jubbulpore and Kumardhubi are the two Indian centres • 
of greatest moment in respect of the supply of tire-resisting materials ; but it is 
doubtful whether as yet the best, results have been obtained from tin* clays and 
minerals available. Local attempts are being made by the managers of most 
glass works to prepare their own pots, but so far with limited success, and the 
industry is still to a very undesirable extent dependent upon Japanese* ware. 

The temperatures in the Indian glass furnaces am by no means high, but the 
wear and tear of the inferior material employed greatly adds to the cost of 
production. 

0. By a process of trial and error, a method of manufacturing glass from Direction. 
Indian raw materials has been evolved; hut, as already stated, it is only 
profitable because of the abnormal state of the market. The present stage is 
obviously transient ; hut it is important, inasmuch as it gives some degree of 
confidence to capitalists to move forward, and it provides an opportunity to 
train blowers and workers in glass. There is no one in the country capable of 
developing the industry adequately either on its technical or commercial side. The 
economics of the glass industry have doubtless been studied with care by those in 
the trade; hut the conclusions have never been published, and to a large extent the 
data on which they arc based are not available. It is held by some that the glass 
industry should he located near its market; by others that it should be near the 
source of the supply of raw material, particularly fuel. These are opinions based 
upon inadequate data regarding the cost of carriage to assemble raw material 
and to distribute the manufactured goods. It is possible that the selection of a site 
should bo governed by other considerations, of which a free supply of labour 
may he the most important, though again it may he largely influenced by 
climate. Much might be learnt by a study of the distribution of the glass 
industry in other parts of the world, and information could be collected which 
would throw somo light on these debatable points. It seems necessary that 
this should he done ; and it is certain that it can only he undertaken at 
Government cost, as it will involve expenditure which cannot he. balanced by 
commercial assets. 

The industry so far has been developed in a haphazard way, anefr without 
that preliminary investigation by qualified experts which is essential to meet 
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Labour. 


competition from other parts of the world. It is not desirable that the present 
slate of affairs should continue. Such success as has already beon achieved 
has been purchased at too great a cost, and the future is likely to be barren if 
more! intelligent and less expensive methods are not introduced. The glass 
industry is the result of experts working in co-operation, and there is no such 
individual as the “glass export/’ capable of expressing an authoritative opinion 
on all the points which must arise in pioneering the industry in a country 
where it has not hitherto existed, and which possesses no marked natural 
advantages to help it in the initial stages. An organisation is wanted to take 
up the whole industry, including men who can deal with the furnace problem, 
the preparation of refractory materials for furnaces, crucibles and pots, the 
chemistry of glass, the manipulation of tho crude product and its conversion into 
finished forms, whether by skilled blowers or by highly complex and semi- 
automatic machinery. 

It is impossible to say meanwhile whether the future of the industry in 
India lios in tho small factory and the development of the skill of the operative, 
or in the establishment of largo works and the extensive employment of machi- 
nery. Preliminary enquiries by competent economic investigators arc required 
to determine tentatively the best method of procedure, and, with these results iu 
hand, technical experts should be called in to review the situation and indi- 
cate tho direction for further efforts. Protective tariffs may holster up the 
existing factories, but they will prove ineffective, unless they give rise to 
scientific inquiry and expert treatment of the many problems involved. To 
establish a tariff and then to trust to private effort is not likely to be productive 
of satisfactory results. Clearly, the State should take Ihc lead, employ the 
experts, andplaco them in charge of practical work ; and if tariff's are employed, 
it should only be so far as is necessary to protect the industry in its in- 
fancy. 

7. The glass blower is a skilled workman whoso training is unusually 
costly, as in the process of acquiring his skill, not only does he waste a large 
amount of raw material, but it is raw material which has to be maintained at 
a high temperature. A good deal of experience lias been accumulated in India 
regarding the training of glass blowers ; but it has not yet been sifted carefully 
to ascertain what general principles emerge for future guidance. Every factory 
complains of shortage of labour and the difficulty in training fresh hands. 
Useful work has been done by tho Paisa Eund at the Talcgaon glass works, 
and it is certain that tho recent developments of the glass industry in India 
have only been possible by reason of the blowers trained in this factory. At 
present the glass blower dominates the situation, and there is much friction 
between masters and men. No great amount of progress is possible without a 
much larger number of blowers, and as the training of each man is a heavy 
expense, masters are reluctant to incur it without some guarantee that they will 
reap where they have sown. Factories might bo subsidised by Government to 
do more work in this direction ; hut what is more likely to prove effective is 
the institution of a system of apprenticeship, whereby tho master engages to train 
apprentices in the art of glass blowing, and in return secures a lien on their 
services for a period sufficiently long to recoup him for bis initial expenditure. 
Experience seems to indicate that boys between 12 and 11 may be taken f on as 
apprentices, and that in a year or two they become sufficiently expert ‘uith the 
blowpipe to turn out blown gla«s of marketable quality. Seven years was] usually 
the period of indentures in, England I cforetbedaysof polytechnics and technical 
schools, and it is believed to be still the customary period in many trades, especi- 
ally those which are closely governed by Trades Unions. A seven-year system of 
apprenticeship might, therefore, well be adopted in the Indian glass trade, and 
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there is no doubt that, with suitable pi ovision for remunerating the apprentices 
fairly in proportiou to the decree of skill they acquire, it would be popular. 
Whether the apprentices should bo bound to the proprietor of the factory or to 
the master glass blower is an open question. Unless the master glass blowers 
have an interest in the matter, i( is hardly likely that they will prove efficient 
instructors of the apprentices. 

8. Experience also seems to show that climate is not such an important Climatej 
factor as was originally supposed, and no real difficulties with labour have 
occurred Avhich can be attributed to the high temperatures that prevail during 

the greater part of the year in India. It is necessary, however, to close down 
for a short period in order to rebuild and repair the furnaces, and this might 
well bo done in the hot weather. Though climate may be no very serious 
matter in the working of a glass furnace, so far as the human element, is 
concerned, it by no means follows that it can be neglected in considering the 
design and construction of the furnace itself. 

The high temperature of the, air, when combined with a high percentage 
of humidity, probably affects the working of the furnaces very unfavourably, 
and it is possible that not a little of the irregularity in the quality of the 
product turned out in the Indian glass works is due to this cause. The effect of 
moisture on the working of the blast furnaces in America is well known, and 
in certain parts of the country the air supplied to these furnaces is artificially 
dried with great advantage. No evidence regarding these conjectures has been 
brought forward by Indian glass blowers, and it is only suggested that the 
point is worth investigation. For instance, before establishing large glass 
works in the neighbourhood of the coal fields of Bengal, where the atmosphero 
for many months in the year is very humid, it would be desirable definitely to 
ascertain to what extent the humidity of the atmosphere is likely to be prejudi- 
cial to the satisfactory working of the furnaces. 

9. One object of this note is to draw attention to the absence of informa- location, 
tion which ought to be available regarding the conditions under which glass can 

be mado in this country, and to point out that this unfortunately has not so far 
been collected. Till the economics of the industry have been carefully studied, 
till all the sources from which raw material can be drawn have been investi- 
gated, and till the effect of the climate upon the working of the glass furnaces 
is determined, it is impossible to indicate the best location for the glass indus- 
try. The question ought, to be studied in a scientific way, and not left to be 
determined by the evolutionary process of the survival of the fittest. 

The cry for protection, especially for infant industries, is partly engen- 
dered by the haphazard way in which pioneering work lias been done in the 
past. The question of protection is not now under discussion, but it is relevant 
to point out that thero is much less necessity for it when proper preliminary 
investigations are mado previous to the actual starting of work. There can 
hardly be any doubt that the very meagre results, which have attended the 
efforts to establish new industries in India, have been due to the lack of this 
essential precaution. The glass industry is a conspicuous example of the 
unscientific, whilst the steel works at Sakchi are an equally conspicuous 
example of the scientific, method of starling now industries. The splendid 
financial results in the latter case arc largely due to the Avar; but there is no 
reasonable doubt that, oven if there had been no Avar, these steel works would 
have eventually been a very successful commercial undertaking. At the present 
moment, all that can be said with regard to the location of the glass industry 
is that the balance of advantage seems to lie in the neighbourhood of the coal 
fields of Bengal, and for the two reasons that fuel there is cheap and that the 
largest market tor glass in India is in close proximity. 
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Conclusions. 


10. In normal times, llie principal demand for glass manufactured in 
India was in the form of bangles and beads; but, since the outbreak of war, 
glass for utilitarian purposes forms a much larger percentage in the imports. 
A very considerable proportion, probably half, of the lam]) glass required in 
the country is now manufactured in India by the glass works which have been 
established in recent years. As has been already pointed out, the very great 
rise in the value of glass imports is largely due to the increased cost of the 
glassware, and not to increased quantities imported. In the case of “ beads and 
false pearls,” “ bottles and phials”, and “sheet, and plate 'glass,” information 
regarding the quantities imported is also available. These show that in the 
ca*e of “ heads and false pearls ” prices have nearly doubled ; that in the case 
of “bottles and phials ” they have increased over 50 per cent; while in the 
case of “sheet and plate glass” prices have more than doubled. Under what 
may he termed extraordinarily adverse conditions of price and supply, the de- 
mand for glass has been fairly well maintained, and it may be assumed that 
after the war it will largely increase. Usually, no small amount of glass 
comes into the country in the form of bottles, phials and jars containing liquors 
and preserved provisions of various kinds. This unrecorded import has seriously 
decreased, and with it, therefore, the second-hand supply of such glassware; on 
the other hand, this second-hand supply is in much greater demand than was 
formerly the case and has, therefore, been more fully utilised. 

11. The foregoing preliminary discussion of the glass industry in India 
has show’ll how' numerous arc the factors, technical and economic, which re- 
quire examination before any hopeful line of advance can be indicated with 
safety. Chemical investigations into the nature of the raw material, into ques- 
tions of climate, the behaviour of furnaces, and the suitability of the various 
refractory materials available, will have to he conducted concurrently with the 
collection of information regarding the availability of the materials, the cost 
of their transport as compared with that of the manufactured article, the extent 
of the demand and the degree of its concentration in different markets. It is 
also desirable to know how these factors have affected the location of glass works 
in typical places outside India. Such an enquiry really indicates the necessity 
of a department w hich can command and co-ordinate the services of the differ- 
ent technical experts required, and is able to examine the economic questions 
involved. The interdependence of all these factors shows the hopeloss wasteful- 
ness of isolated inquiries by individual experts in different parts of India. On 
the assumption that the problem is approachod with due seriousness, the pros- 
pects seem promising. There is no reason why India should noli be made self- 
supporting in the matter of lampwarc of all kinds, except of the veiy highest 
quality, w hy, under proper technical and scientific guidance, it should not be able 
to manufacture all the bottles, phials, jars and containing vessels which 
it is likely to need. There is a sufficient demand for sheet glass to justify 
attempts to manufacture it in the country ; but progress in this direction will 
inevitably be slow, as the industry is still one in which machinery plays a very 
small part and the manipulation requires great experience and a high degree 
of skill. 
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APPENDIX F. 

SALTPETRE. 

1. The principal sources of saltpetre in India were, before the war, in order The TniUm. 
of importance, Bihar, the United Provinces and the Punjab. It is prepared, saltpetre trade, 
as will be described in more detail below, by solution, concentration and 
subsequent refinement from earth containing nitrates, the product of bacterial 
action in the soil in and round villages, where a large quantity of nitrogen 
is derived from the excreta of men and animals and the decay ol vegetable 
matter. Up to 18G0 or a little later, India was almost the only source of 
saltpetre, and, when the French were deprived of the Indian supply during 
the Napoleonic wars, they found it necessary to meet their war requirements 
from artificial nitre beds. Prior to the Indian supply becoming available, 
saltpetre was obtained in England, at auy rate, by the removal and treatment 
of earth from the neighbourhood and even the interior of dwelling places, 
under the authority of the Crown, a measure which was often worked very 
oppressively. 

The discovery of a method of making saltpclrc artificially from the nitrate 
deposits of South America and the German potash beds hit the Indian trade very 
hard, and not the less so that this discovery nearly synchronised with the 
imposition of an export duty of Its. 2 a maund by the Government of India 
in 18G0. Though the duty was removed after a few years, the trade to England 
and the United States of America, who were India’s principal customers for 
highly refined, or, as it is called, low refraction saltpetre, declined until after 
the outbreak of war. This is proved by the following export statistics 

Annual average of ptniod. To U. K. To U. S. A. Total Exports 

Figuics are iu cwU 

Year 1862-63 ... .. ... 105,060 

Year 18G4-05 ... ... ... 220,860 

15 yeais ending 1903-00 ... 90,003 102,755 3G8,4M 

6 yema ending 1910-11 . . 80,187 119,128 360*698 

3 yean ending 1913-14 ... 47,696 47 ,*j22 1*79,801 

There is, however, a very well maintained demand from China, mostly for 
the manufacture of fireworks, and from Ceylon and Mauritius for manure. In 
these cases the saltpetre is shipped on a high refraction basis. It is not clear why 
an impure variety of saltpetre is apparently preferred for manurial purposes. 

Nothing is gained in the price paid for the actual saltpetre, while freight is 
heavier, and the impurities appear to possess no direct manurial value. The 
figures given above do not differentiate the classes of saltpetre shipped. 

Figures for prices arc shown in the statement below. 

Frices at Calcutta per factory maund of 7F67 lbs. of saltpetre (5 per cent crude) dunnj January 

and July of each year 1897 to 1916. 


Year. 

January. 
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l 

i 

Year. 

J 
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: 

July 
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p. 
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A. 

p. 
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A. 

p. 
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1 

0 

(j 

4 
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8 

4 

U 

9 

8 

0 
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5 

0 

5 

1C 

i 
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10 

(l 

s 

s 

n 
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« 

5 

0 

0 

7 

0 1 
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s 

o 

0 

,8 

(i 

0 
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6 

12 

0 

0 

8 
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8 

b 

0 

9 
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U 
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5 
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11 

8 

0 
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11 

0 

7 

U 
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11 

4 

0 

11 
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<» 

9 
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0 
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1C 
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S 

0 
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12 
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11 
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Effects of the 
war on the 
industry. 


Government 
control of 
saltpetre 
manufacture. 


2. Shortly after the outbreak of war, steps were taken to increase the 
output of saltpetre, which had already been stimulated by the rise in price. 
Ntming* license fees in the United Provinces were reduced from Hs. 2 to He. 1, 
the Bihar licenso fee already being only 4 annas ; some of tho areas hitherto 
closed to saltpetre extraction on account of the relatively high proportion of 
salt contained in tho earth were thrown open, licenses were issued through 
the agency of the Post Office, and refiners were allowed to compound for 
the common salt that they were likely to manufacture. The effect of these 
measures and of the rise in price is shown in the increased export during the 
next tn o years : — 

Years. Quantity in 1)00 cwts. 

3 1 years ending 1913-14 (average) .... 280 


1016-17 525 

111 17-1 s -15(5 


In order to secure the maximum supply for munitions, the export of high 
refraction saltpetre to the Colonies and China, which had risen in price in 
greater proportion Ilian the low refractiou quality, was stopped for sometime. 
Subsequently, owing largely to market manipulation rather than to any 
increased price obtained by the uuulas, selling rates rose so high that they had to 
he artificially restricted, and the export of saltpetre was prohibited if shipped 
at any higher prices than £2S-]0 per ton for 9.”) percent, and £25-15 for 
lit) per cent, purity. These rates wore subsequently increased and readjusted. 

Tho following extract from a note by the Commissioner of Salt Revenue in 
Northern India, illustrates the recent development of the industry under war 
conditions. 

“ With the increased demand for saltpetre that arose witi; the war and 
the good prices that have boon obtainable the industry lias been resuscitated and, 
but for the extraordinary rains, exports in 1917 in all probability would hate 
reached 10,000 tons, and, as nothing but low refraction saltpetre can be 
exported, this is really the equivalent, of at least 50,000 tons in normal times. 
The following figures are of interest 

Numbci of Iutihc* issued for production Number of rofim ric* Production of refined saltpetre 

of mule wiltpetre. ln inanndi. 




llihtr. 

17 iii ted 

Punjab. 

ISibnr. 

United 

Punjab. Pillar. United 

Punjab. 




Province*. 


Provinces. 


Province!. 


1913 

-1+ 

. 2 t,r, is 

5.275 

1,371 

213 

82 

32 

1,85,373 1,69,756 

87,010 
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-15 

. 29,970 

6,270 

1,6 IS 

205 

83 

33 

2,22,123 1,88,386 

1,06,176 

mu, 

-16 

. 30,501 

8,105 

2,291 

213 

95 

37 

2,19,565 2,36,658 

1,52,301 

191(1 

-17 

. 30,251 

11,169 

3,467 

227 

128 

4S 

2,11,038 3,00,566 

2,45,976 


Licenses wero appli 

iod for 

in the case 

of 

only 400 formerly proscribed 

villa 

■ 5 ,'cs, 

but 1,500 other villages 

were 

worked 

for 

the first time. Tho develop- 


meat of production in the Punjab has been remarkable and has not yet reached 
its maximum.” 

3. Before dealing with the methods pursued for the extraction of 
saltpetre from the soil and its subsequent refinement, it may be of interest 
to discuss in more detail the gradual increase in the restrictions imposed on 
the industry in Bihar and tho present position of the preventive organisation 
in Northern India. 

Prior to the year 18(59, the control of saltpetre production, which was 
maintained in the United Provinces by the Inland Customs Department, 
did not extend to Bengal. But the results of an enquiry proved that, in 
addition to the 330,000 mauntls of saltpetre manufactured in the latter 
province, 5500,000 muinds of salt of a quality suitable for human consumption 
were also made at a loss to the salt revenue estimated at 10 lakhs of rupees. 
The control which was at fir»t introduced did not extend to the nuniag, who 
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produce the crude saltpetre from the village earth, hut was applied only 
to the refiners. In 1880 the Government of India placed the control of 
saltpetre manufacture in the Patna Division under the Commissioner of Inland 
Customs, and in 1889 the jurisdiction of the Commissioner of Northern India 
Salt Revonue, as this officer had hy that time become, was extended to the 
Bhagalpur Division. In the course of the enquiries which led to these steps 
being taken, a good deal of information was elicited regarding the necessity 
of supervising the operations of the nunia and refiner. The system of control 
which w r as then creak'd has been maintained on much tins same lines ever since, 
and now extends to the Punjab, United Provinces and Bihar. But in 1877 the 
opinion of the Bengal Government was that the import of duty-paid salt into 
a district was low, when the production of saltpetre and, therefore, the eduction 
of salt was considerable, and vice versa. At the same time, it was stated that 
the production of this class of salt was likely to decrease with a rise in the 
standard of comfort of the people, the paho« salt, as it w r as called, being very 
inferior, and only being eaten by “ the poorest and most miserable of the 
population.” The reason, it was alleged hy the Bengal Government, why 
their system left tho operations of the nnnia uncontrolled was that, unless he 
was allowed to make what he could out of the salt, he was unable to earn 
a living. No information can he obtained as to the effect of the restrictions 
imposed on these two occasions on the Patna and Bhagalpur Divisions; 

Mr. Ashton, who enquired into the matter on behalf of the Salt Department in 
1888, reported that the conditions of the industry iii the Bhagalpur Division 
were no better than iu the l’aina Division, where tho industry was under 
close control. The preventive staff now employed is quite insufficient to slop 
any deliberate attempt at the production of illicit salt. In (lie Sarau circle of 
Bihar, ono circle officer and five inspectors attempt to supervise ] 8,000 workers 
scattered over an area of 0,000 square miles. There is no circle officer and only 
one inspector in the whole of tho Punjab ; and it is certainly time to 
consider whether this inadequate control should not be terminated or put on 
a fresh basis. 

The degree to which the restrictions on the manufacture of saltpetre, 
imposed in the interest of the salt revenue, might justifiably he relaxed, depends 
on the demand for saltpetre — whether as a source of explosives or other manu- 
factures, or for its mammal value in India and countries comparatively near 
India— a factor which is likely to he affected hy the degree of importance 
which may he attached to the maintenance of a British limp ire source of 
supply. It is likely that the demand for these purposes will assume consider- 
able importance. Gunpowder will always lie wanted iu large quantities, 
while the preservation of foods and the manulacture of glass also require 
saltpetre. Tim lines of action that should he pursued should he, iu the first 
place, to systematise, improve and cheapen the processes of manufacture. This 
will give a suitable basis for tho next step, the increase of the sources of produc- 
tion by means that will he described below. 

4. Tho nunias manufacture crude saltpetre as follows. During the dry Description o! 
season they scrapo the earth from village roads, mud walls, etc. Tor this the nunla’g 
privilege they pay rents to the zamindars and tenants, w hich have, since the * amiflu , t llt ^ 
rise in prices occasioned by the war, become very heavy. The earth so collected, 
mixed with an equal weight of residual earth from the previous season's 
working ( bliinjua ), is placed in a filter consisting of a low wall of clay with 
an orifice at tho bottom ; the wall surrounds a smooth surface of clay, slop. d 
towards the orifice. Above this surlace is placed a false bottom of bamboo 
and straw or matting, and the earth to be dealt with is very carefully heaped on 

it. Water is pourod over the earth, and the liquor that runs through, which 

III A 
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Hannlacture in 
the refineries. 


contains salt and other substances as well as saltpetre, is allowed to settle and 
is then boiled in iron pans or evaporated by the heat of the sun ; when this 
process has sufficiently concentrated the liquor, it is then left to cool, and 
the crude saltpetre, still containing a good deal of salt, crystallises out, and 
is scraped off and sold to the refiners. Under the terms of his license, the 
nunia is not allowed to carry the process further and extract salt. 

6. The Imperial Agricultural Bacteriologist, who has prepared a bulletin 
on the subject of the nunia' s operations, describes the way in which the nunia 
makes use of the nitrates left over by his process. Ho collects (1) the final 
fraction of the liquor, too weak to concentrate by itself, that comes out of 
his earthen filter, and mixes it (2) with the residual earth from the filter, 
from which most of the saltpetre has been dissolved out, (3) with the mother 
liquor in his pot, remaining after the separation of the first lot of saltpetre by 
crystallisation, and (1) with some ashes from his furnance. Some of this 
mixture ( hhhijua ) is stored till the following season ; this is only the case with 
what is left over unused ; most of the bhinjua is used as soon as it is prepared ; 
but the residual earth (sit la) from the filter is kept for a year before being made 
into bhinjua. By these and other means, the nunia saves a great deal of the 
saltpetre that remains over from his original process. Were he allowed to carry 
concentration by boiling further in that process, he would recover at once a 
larger quantity of saltpetre, hut would also destroy a proportion of the remaining 
nitrates in doing so. The Imperial Agricultural Bacteriologist thinks that more 
investigation is needed to discover whether, supposing the nunia were allowed 
to continue with his concentration process to a further stage, any considerable 
proportion of the nitrates at present wasted by the combined process described 
above could be recovered. He Ins found that something like 25 per emit, 
of the total nitrate passing through the nunia' s factory mast be lost, unless the 
nunia proceeds further and recovers it by what is at present an illicit process ; 
while that process is itself so inefficient that, even if the nunia were allowed 
to pursue it unmolested, it would probably result in the loss of at least 40 per 
cent, of the 25 per cent, at present wasted. 

Returning to the description of the nunia's ordinary process, it must be 
also noted that be takes the organic and earthy impurities thrown down in his 
concentration process and adds them to the crude saltpetre which he sells to 
the refiner. Tli is is partly to impress the salt subordinates with an idea of 
his bond fiiles from the dirty appearance thereby given to the saltpetre, proving 
that the nunia has not proceeded beyond the legitimate stage, and partly 
because this substance contains some organic nitrogen, as well as saltpetre 
residue, which the refiner uses in a way which will be described later. The 
process, therefore, is not so entirely wasteful and illogical as supposed by tho 
present Director of Agriculture in the United Provinces, who has also discussed 
the subject, as the refiner is able to save what might otherwise be wasted 
by the nunia under existing conditions, though the nunia could no doubt 
make better use of this refuse by adding it to the mixture which lie makes 
already for use in the following season. 

(5. In the refineries, which are rather more systematised than the nunia's 
humble outfit, saltpetre is produced in two ways. The nunia brings the crude 
saltpetre to the factory, and this is dissolved in the mother liquor from (he 
crystallising vats, which is already saturated with sodium chloride. By 
heating to the boiling point, the potassium nitrate is dissolved, and during 
subsequent concentration the sodium chloride is deposited as crystals and 
fished out. There then remains a saturated solution of both potassium nitrate 
and sodium chloride which, on cooling very slowly in a separate vat, yields large 
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crystals of nearly pure potassium nitrate. This is due to the less solubility of 
this salt in .cold than in hot water, while the solubility of sodium chloride 
is almost unaffected by change of temperature. It is necessary that the 
cooling should take place extremely slowly to allow of the growth of the 
crystals to a large size. Eapid cooling would lead to the deposit of small 
crystals from which it would be difficult to drain away the mother liquor. 

In the improved process devised by Dr. Leather, formerly Imperial Agricul- 
tural Chemist, this difficulty is eliminated by the use of centrifugals for 
drying the saltpetre crystals. The other refinery process consists of the. 
treatment of the earth round the refinery, which is saturated with the waste 
saltpetre resulting from the working of the factory and has had added to it 
the impurities from the crude saltpetre, which partly consist, of the refuse 
of the nunia'a boiling pans. The saltpetre is recovered much on the same 
principles as those adopted by the nutria , but with rather better plant and 
greater care. The Imperial Agricultural Bacteriologist gives go"d reason 'to 
believe that, both in this case and in that, of the earth taken by the nutrias 
from village sites, the saltpetre content increases, if the earth is stored under 
proper conditions for a period. Salt is educiblc by tho above process just as 
in the ease of the nutria's working. The refiner lias the option under his 
license of paying duty on his salt and passing it into consumption, or 
of having it destroyed. The proportion of salt produced from crude saltpetre 
depends on the composition of tho nitrous earths. Tn the United Provinces 
these generally contain a great deal more salt than in Bihar. Intimates for 
the latter province made some years ago allow for anything between 10 and 
20 per cent, of salt being educed from the total of tho crude saltpetre taken 
into refineries and of the nitrous earth dealt with by them under ihe second 
process described above. 

The Imperial Agricultural Bacteriologist explains that the reason why this 
double process is followed is partly owing to the fact that the refiner can store 
his refuse earth, and can start work on it immediately after the rains and 
before the cnulo saltpetre produced by the nutrias has begun to come forward. 

Under the terms of his license, for which a sum of Its. f>0 is charged, the 
refiner must not change tho number of bis pans and boilers without, sanct ion, 
must maintain a register showing bis purchases and production, and must not. 
remove any saline substance other than saltpetre without sanction; and, if 
such substance be salt, without payment of duty thereon, unless lie elects to 
destroy it. 

The position in the Punjab and in the Muttra district, of the United 
Provinces is different. The refiner is, as a rule, a man of capital, who takes out 
licenses for the manufacture of crude saltpetre in bis own name, employs bis 
own servants in the manufacture and is responsible for all contingent expendi- 
ture. Moreover, owiug to the greater cost of fnol, the process adopted is usually 
that of evaporation by solar heat, and this is not possible till later in the season 
than when evaporation is effected by artificial heat. 

7. The Imperial Agricultural Bacteriologist forms no definite conclusion How far the 
regarding the practicability of any relaxation of excise precautions. He states, 'system of 
however, that the resulting salt is so inferior, on account of the admixture of 
chlorides and sulphates of potassium, magnesium and calcium, that it is prac- 
tically unmarketable for human food ; and that the same is, in fact, the case 
with the refiner’s salt, who usually destroys it, rather than accept the small 
margin, some four annas per maund, between its sale price and the duty be lias to 
pay. This statement is quite at variance with Mr. Ashton’s statement that tho 
salt produced by the Calcutta refineries is practically unidentifiable from Liverpool 
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salt with which it was sometimes mixed, except by the presence in the former 
of a trace, at least, of saltpetre. The percentage of sodium chloride in this 
so-called pahca salt was between SO and 94, after refinement. It. was produced 
hy no better processes than are available to the refiner in Bihar ; and it is 
the opinion of the present Northern India Salt Revenue Commissioner, based on 
the results of numerous seizures of illicit salt, that even the nutria can 
undoubtedly, if left to himself, produce a thoroughly marketable article. 

So far as the disposal of the salt produced by the refiner throws any light 
on the use and nature of the paktoa salt, the only figures available seem to be 
the following, hi 1881, pakwa salt was sold by the refiners at rates which 
were usually between Its. .‘5 and Its. 11-8. The duty at the timo was Its. 2-8. 
Apparently the above sale prices included the duty. In 1883-84, the salt 
educed was 118,550 mnunds, of which 27,517 maunds were excised. In 1905-0(5, 
19,718 maunds wore educed, of which 16,2(52 maunds wove excised. The 
consumption of' duty-paid salt per head in lliliar was 9 89 lbs. in the three 
years 1881 to 1884 ; in the three years 1903 to 190G it was 9‘82 lbs. Ihe Salt 
Commissioner doubts the correctness of the previous figure. A hotter selection 
of periods would have shown how far the improved control increased the 
consumption of duty-paid salt, but figures are uufortuuately not forthcoming. 

In 1808 the price of salt was Its. 0-7-10 per maund. The price of salt less 
duty immediately before the war was much lower than the price of salt during 
the period when excise precautions were being increased, less the higher duty 
then prevailing. The margin of profit 1o the seller of illicit salt for local 
consumption would thus now lie less, not only hy the reduction in the duty, hut 
hy the drop in the cost and profit apart, from* that duty. Thus in 1914 salt 
was reported hy tile Commissioner, Northern India Salt Revenue, to bo selling 
at lls. 2-2-4 per maund at Allahabad, inclusive of Re. 1 duty. Tin* duty has 
since been raised to lie. 1-1-0, but the danger of illicit sale will be much less 
now than in the days when it was found necessary to impose restrictions, at 
any rate when normal supplies are again available. The actual amount of salt 
likely to be produced is not considerable. In 1907 it wavs calculated that the 
nutrias of Bihar and the United Provinces, if left to themselves, could produce 
about two lakhs of maunds of edible salt. It was officially reported from the 
United Provinces in 1914 that the salt from refineries was worth only 4 annas 
a maund over and above the duty of lit*. 1 . It must he remembered that 
the salt educed is, though edible, below standard quality. The illicit trade 
might bring some profit to the nutria, hut whether it would result in any 
decrease in the consumption of licit salt seems very doubtful. 

In addition, however, to the areas which are regularly worked for saltpetre, 
there are others of considerable importance which produce so large a proportion 
of salt that they would not yield enough saltpetre to pay expenses, and the 
output of salt would be a serious item. The entire w ithdrawal of the preventive 
staff would lead to these areas being worked freely, without any appreciable 
increase in the outturn of saltpetre. "We have also seen that, in spite of asser- 
tions to the contrary, the nunia and the refiner are both able to produce 
edible salt in quite appreciable quantities. It scctns, therefore, inadvisable to 
release the manufacture of saltpetre entirely from excise precautions; hut there 
is a strong ease for changing the existing arrangements in directions which 
w ill encourage the output of saltpetre, while not adding seriously to that of 
illicit salt. The method in which this may be done will be indicated below'. 

The Imperial Agricultural Bacteriologist makes a suggestion that, if it is 
not considered practicable to abolish excise precautions, the saltpetro pay a 
duty* of four annas a* maund and that tlu- salt he allowed to go free. If the duty 
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took tlio form of an excise, the nunia and refiner would be allowed to carry 
their processes to the utmost extent that was profitable, hut supervision would 
have to he exercised over both of them, to sec that they did not escape duty* 

The result of this control would not he perhaps less irksome and deterrent 
than the present system, though of course there would not be the same direct 
incitement to waste. As a practical proposition, however, it does not appear 
that the saving of the waste would help the industry nearly as much as the 
saving of the worry inflicted on the nutrias. In any case, some, watch would 
have to he kept to sec that nutrias did not work in areas that contained a 
minimum of saltpetre and a maximum of salt. It is believed that there are 
fairly numerous areas that would have to be entirely prohibited for this reason. 

8. The Imperial Agricultural Bacteriologist’s general conclusions aro Suggestions lor 
summed up a9 follows. The existing sources of saltpetre are not fully utilised * ncrea ® ng 
owing to certain drawbacks, which include the control of the Salt Department aaft^tre. 
and the low price of crude saltpetre. This latter feature is due to the inability 

of the nunias to combine and to the mastery of the situation thereby jmscssed 
by the refiner, who pays Tts. 5 for crude saltpetre containing about 50 lbs. of the 
pure article, and sells refined saltpetre, containing about 72 lbs. of the pure 
article for Rs. 12. The question of introducing co-operation among nunias is 
worthy of consideration, hut the most probable solution of the difficulty 
appears to ho the establishment of model factories under (iovernmeut control, 
or belonging to a more reliable class of private owners. 

Artificial nitre beds, in which nitrates are produced in the soil by tlm 
decomposition of satin hemp (Crofalaria juncea) or other easily obtainable organic 
matter might he a useful additional source of supply, especially if concentrated 
round a central factory for economy of manufacture and, if necessary, of 
control. They have a special advantage in flic practical absence of salt from the 
saltpetre so obtained. A few experiments in this direction have been already 
made at Pusa, with promising results. 

9. The nil it id's present methods result in the waste of some 25 per cent- Improvement o! 
of the available nitrates. It is necessary to ascertain whether more efficient 

methods can he devised, and, if so, whether these would assist in the with - v 
drawal of the present system of control. It has already been staled that 
Dr. Leather devised a process which is a considerable improvement on that at 
present adopted by the refiner. This process was shown in tho Allahabad 
exhibition, and tho plant is still lying at Pusa. Tt does not, seem, however, that 
auv steps, at any rate effectual steps, have, been taken to demonstrate it. Tho 
method may he, looked at, however, merely as an initial attempt, to improve tho 
industry and as a sample of what may ho expected from methodical work on a 
commercial scale. The, results of the Imperial Agricultural Bacteriologist’s 
investigations also give ground for hope that the saltpetre contents of tho 
earth can be improved, and that saltpetre may lie generated artificially in con- 
siderable quantities. The position justifies experimental working on a large 
scale with export assistance and control. There is sufficient work for a 
bacteriologist, a chemist, and a chemical engineer in the initial stages; and the 
result may very likely he a great increase in tho output of saltpetre, with 
a saving of waste and a cheapening of production. Tho work should at first he 
taken up by the Imperial Department, of Industries, or by a single Local 
Government, and the results so obtained should he demonstrated by tho 
provincial Departments of Industries. 

10. Whatever may he tho risks of illicit salt production in saltpetre Transference 
manufacture, it is clear that the present system, with a microscopic preventive ^ 

staff working over enormous areas which contain thousands of nutrias, is ooveramentl. 
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ineffective. A better course would be to hand over to the Local Governments 
of the Punjab, the United Provinces, and Bihar and Orissa the control of salt 
excise, and therefore of saltpetre production, whether by nunias or refiners, 
making any financial adjustment that may be necessitated by the cost involved 
on provincial revenues and the receipts obtained from what has hitherto been 
an imperial source of revenue. The local Excise Departments might, as in 
Bombay and Madras, be the agency for the control of salt production, and their 
larger stall* and better local organisation would, in point of efficiency at any rate, 
make them a preferable instrument to the Northern India Salt Department. 
The encouragement of the industry on the linos suggested above would be the 
concern of the local Departments of Industries, and co-operation between these 
and the Excise Departments would, no doubt, result ir the control being reduced 
to a minimum and exercised in the least vexatious way. The Department of 
Northern India Salt ltevenue could then devote its energies to the production of 
salt, and arrange for the fuller and more efficient exploitation of the vast sources 
of sail under its control. 
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APPENDIX G. 

SERICULTURE AND THE SILK INDUSTRY. 

1. The silk industry in India lias recently been the subject of detailed °1 note- 
enquiry by Mr. H Maxwell Lefvoy, assisted by Mr. E. C. Ansorge, I.C.S.. and 

their report to the Government, of India lias been communicated to us. Doth 
gentlemen appeared before us as witnesses, and to a large extent the following 
notes on tho position of the silk industry in India are based upon information 
collected by them. 

2. The subject is one of great complexity, requiring considerable technical Ertent olsericul- 
knowledgo for its elucidation, and it can only hi 1 dealt n it.li here from a general e^ting^ p p sitio^ 
administrative point of view. At the present time, then* are three tracts in of the industry, 
which sericulture is an industry of some importance:— (I) Tn the south of 

India, the southern half of the Mysore plateau, with the adjoining taluk of 
Kollegal in the Madras Presidency ; (2) Bengal, chieily in the districts of 
Mahla, Murshidahad, Bajshahi, and ftirhlium ; (3) Kashmir and Jammu, with 
the neighbouring sub-montane districts of the Punjab. There is also a consider- 
able industry in Chota Nagpur, Orissa, and part of the Central Provinces, 
dependent on the tear silkworm, and in Assam, on the. miuja and vri silkworms. 

The tasnr is stated by Mr. Lefrov to be a wild silkworm, newer successfully 
domesticated, which lives in forest areas chieily, and which feeds on a variety 
of trees. The muga is a semi-domesticated worm reared entirely in the open 
on trees, chiefly soom ( Mach i I ns bomby cilia) and luutlu (Lilsaea pohantha). 

The eri is a domesticated worm yielding a silk which cannot be reeled but lias 
to be spun, its principal food plant being the castor plant. 

There is no very accurate statistical information regarding sericulture in 
India, except that dcdiiciblc from the sea-borne trade returns, and this must lie 
treated with caution, as it is not always certain what the classifications adopted 
actually cover. From the early days of the Hast India Company in Bengal 
silk was an important article of trade. From 1776 to 1785 the export of 
Bengal silk lo England averaged 560,285 lbs., and it is probable that this figure 
only covers reeled silk. Whether the industry made any great progress in the 
19th century ot not depends upon this point, as the total figures usually 
quoted from the sea-borne trade returns for the exports of Indian raw silk 
include not only reeled silk, hut chassam, or silk waste, and silk cocoons. The 
exports reached their highest level in the years I860 to 1871, when the average 
annual exports were 2,203,000 lbs., of which not more than 600,000 lbs. were 
reeled silk. The development of exports during that period is due to 1 ho work 
of Mr. Lister, afterwards Lord Masham, who introduced methods and machin- 
ery for spinning silk waste and created a demand for this material. Inthe 
production of one pound of silk there results from two-thirds to one pound 
of chassam, and the exports of this material are probably the best guide as to 
the total quantity of silk produced in India, though they do not include the 
quantity used in the two silk-spinning mills in Bombay, and do not make any 
allowance for the imperfect collection of chassam, which is a by-product ui 
comparatively small value in silk reeling. To estimate, then, the Indian 
production of silk, we shall he fairly safe in calculating that it is at least equal 
to twice the export of chassam. On this assumption, the sca-bomc trade 
statistics yield no evidence of any serious decline in the silk industry, the 
^ 11 



81 


falling-off in the production of Bengal being hilly compensated for by the 
expansion in Kashmir and tho south of India. Taking the export figures for 
cliassatn as a guide, tho Indian production of silk during the last 30 years has 
rangod between two million and two and a half million lbs. The exports 
of raw silk reached their maximum in the years 1906-07i when they 
averaged over 750,000 lbs., and they have fallen since to 82,700 lbs. in 1914- 
15, recovering in 1910-17 to 218,000 lbs. In the same year the exports of 
chassam and cocoons amounted to 1 ,325,407 lbs. 

Tho South Indian silk industry is of comparatively modern origin ; it 
is supposed to havo been started by Tippu Sultan with seed received from 
China, and it is now responsible for two-thirds of the total output of silk in 
Tmlia. Both in Bengal and the south of India silk production is by multi - 
voltine worms fed on tho leaves of the shrub mulberry. In Kashmir, whore 
the industry is now a State monopoly, the tree mulberry is tho source of leaves, 
and only uni volt inn worms are grown. The first attempt by this Stale to 
dovelopc the industry commenced in 1809 but, owing to the appearance of 
pebrine, it collapsed within ten years. In 1895 a second attempt was made 
which, as soon as the futility of relying upon local seed was realised, yielded 
successful results. Development has now reached the limit prescribed by the 
number of trees available for leaves, and the State derives from the monopoly 
a licit revenue of about 11 lakhs of rupees per annum. The output of silk is 
approximately 100,000 lbs. of reeled silk a year, tlio whole of which is 
exported. But the conditions under which sericulture has been developed in 
Kashmir are unique. Full details regarding them will he found in 
Mr. Lefroy's report, hut they are of little value in considering the question of 
sericulture in British India, whore conditions preclude the possibility of organ- 
ising the industry on similar lines. 

The following table, taken from a paper contributed by Mr. Lcfroy to tho 
Uoyal Society of Arts and published in March 1917, furnishes approximate 
figures regarding the production of mulberry silk in India in the year 1910 : — 


M\ sou» ........ 

. 1,15-2.000 lbs. 

Brumal ... .... 

000,000 „ 

Madras ........ 

400,000 „ 

Kashmir ....... 

0(5,000 „ 

Burma ........ 

15,000 „ 

Assam ........ 

12,000 „ 

Punjab ........ 

1,800 „ 

Total 

. 2,270,800 lbs. 

These figures agree very closely with the estimate of silk production based 

upon the exports of chassam and show clearly the very 

slight effect which the 

war has had upon (he Indian silk industry. The growing prosperity of the 
country enables it readily to absorb large quantities of silk, and the diminished 
exports are probably duo to the better prices obtained in India. In this 
connection, it is interesting to quote from a recent report on Indo- French trade 


by Messrs. Chadwick and Black, in which thoy state: — 

“ Lyons is of course tho great centre of silk, and regret was expressed at the almost 
total dis.i peuraive of Bengal silk ; whereas, some years ago, Bengal silk was obtainable at 
10 fr. per kilo, they now offer 70 fr. a kilo and can hardly get it. It was unrivalled for 
taking brilliancy, and so was almost entirely used for making the tall silk hats so popular 
with the last generation, but now going steadily out of fashion. It was, however, 60 badly 
ree’eil an«l prepared that it was not useful for weaving fabiics. Another houso in Lyoun 
Jakes most of the Kashmir silk and is very well satisfied with it. Thoy said they had heard 
of so many attempts to improve the silk of the Indian plainB that they were becoming 
doubtful whether anything permanent could be obtained.*’ 
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3. There can he no question that it i9 desirable to make a serious attempt Necessity for 
to improve sericulture in India. Though it can hardly he said to be flourishing improvement of 
anywhere, iho scale of operations in Bengal and the south of India is consider- sericu lh lre - 
able, and there is not the least doubt that its present unsatisfactory condition is 

due to remediable causes. The lirst serious attempt to deal with the. problem 
was the employment of Mr. Maxwell Lefroy as Imperial Silk Specialist and, 
without presuming to endorse his conclusions on technical points, wc arc of 
opinion that his report throws much light upon the subject and should he 
taken as the basis for further action. In the evidence tendered to us, lie 1ms 
definitely stated that large tracts of India are suited for the development of raw 
silk production and that much of the silk, both raw and in the form of manu- 
factured goods, now imported into India might he produced in the country. As 
the imports amount to more than 3J crorcs of rupees per annum the matter 
is one of very considerable importance. 

4. Mr. Lefroy has proposed the establishment of an Imperial Department Criticism ol 
of Sericulture, working under the Itevcnuc and Agriculture Department of the Elroy’s 
Government of India and provided with a suitable stall' of specialists to carry 

on the work which, he thinks, should he undertaken. The head of the depart - me nt of SericaU 
mont would lie the Director of Sericulture, and the fumre of the industry tore, 
would largely depend upon his personal views ; and, if the measures initialed 
by him happened to prove unsuited to local conditions, the consequences might 
be disastrous. No single expert can deal adequately with the whole question. 

Developments in some parts of the country will depend upon the planting of 
mulberry trees, which is an horticultural matter; in others, upon the turning 
over of land for the cultivation of mulberry shrubs and the provision of 
irrigation facilities. Questions of land tenure and water rights may easily 
become of great importance. Whether univoltine or multivoltine worms should 
be reared is possibly not a difficult, matter to determine ; but what race should 
be encouraged can only he settled by experts with an intimate local knowledge 
of the conditions of rearing. It is significant that when Mr. (J. M. H utchin- 
son, the Imperial Agricultural Bacteriologist at l’usa, at the instance of 
Mr. Ijcfrov, examined the Pasteur method of obtaining disease-free seed by 
selection, he discovered that disease, in the ease of flachoric and pebrinc, was 
not being eliminated by the methods successfully pursued iu Europe, and that 
it was necessary to devise a modification suited to Indian conditions. It 
appears to us that the creation of a special Department of Sericulture would 
involve considerable difficulties; it would he out of touch with the numerous 
local interests, official and non-official, whose co-operation is needed to achieve 
success, and it w'ould ho unnecessarily expensive. Granted that central research 
and co-ordination of local efforts by advice and information arc wanted, theso 
can be secured by the employment of an imperial expert, located at a suitable 
centre and working under the Imperial Department of Agriculture ; but the 
difficult work of investigating local problems and of demonstrating the results 
can only he successfully achieved by an agency with local interests and 
connections. 

5. Unquestionably, the most important matters aro the provision of arrange- Improvement 
mont s for the distribution of disease-free seed and the introduction of more extension^ 
hygienic methods in the rearing iiouses. In each locality where sericulture is ot sericulture, 
largely pursued a special officer will lie needed to supervise such work, and he 

should be attached to the provincial Department of Agriculture. It seems to 
be more important to deal with those tracts in which sericulture is already an 
established industry than to introduce it into areas where, even if the 
climatic conditions arc favourable, there may he great difficulties arising from 

11a 
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tho prejudice of the people and their unwillingness to take up an entirely new 
venture. 

Mr. Lefroy in his report, page 32, paragraph 12, stales “ The Mysore State 
is climatically the most suitable area for multivoltino silk in India and there is 
scope for a very large extension of this profitable industry *’. Also on page 
38, paragraph 22 “ The only area in Madras now known to produce silk is 
the Kollogal taluk or the Coimbatore district, bordering on Mysore and geogra- 
phically part of the Mysore plateau'*. Similarly, in Bengal, the history of 
sericulture in that province indicates the possibility that a scientific study of 
existing conditions may result in very great improvements of the present 
methods, which would make the industry more profitable and enable it to 
recover ground. There is, of course, no reason why efforts should not bo made to 
introduce sericulture into other places where the natural conditions are 
suitable; hut, in the beginning at any rate, this should only he done where it 
is probable that the industry will he welcomed and will expand freely as soon as 
it has been demonstrated as a certain addition to the resources of the people. 
This is a matter which may well he left to local administrations. At the 
outset, whether an Imperial Department of Sericulture is established, or 
whether the problems presented by the improvement of sericulture are dealt 
with in the Imperial Department of Agriculture, attention should he first 
concentrated upon improvement in existing areas. 

Distinction 6. Sericulture may he regarded as an agricultural occupation similar to 

between lice keeping or poultry farming. It is essentially a cottage industry, and the 
sericulture and * .„ 1 * ° . ‘ ... 

the silk industry 1 ' L>arcr °* worms may or may not grow' on Ins own land the food on which 

they feed. It seems unlikely that, this feature will he disturbed as experience 

in (lie past is clearly against the establish men t of large rearing houses. 

A question of no small importance arises as to where sericulture ends 
and the silk industry begins. Mr. Lefroy draws no distinction between the 
two in regard to the organisation which he proposes should be created to deal 
with the silk industry in India. On the other hand, we are of opinion that a 
clear line of demarcation should he drawn, and that, too, at the earliest possible 
point. The duties of the silk rearer should end with the production of cocoons. 
Sericulture is, and should remain, a cottage industry ; hut the subsequent 
preparation of the silk for t he market is best undertaken on a large scale and 
with modern machinery. The success of the Kashmir filatures is evidence 
in favour of this view'. There is no difficulty about tho marketing of silk 
properly reeled. Different markets require different qualities of silk, and all 
that is necessary is that attention should he paid to these points. 

Development of 7. The future progress of sericulture in India depends entirely on the cost 
sericulture. 0 f production. The profits of the industry at the present time are greatly 
restricted owing to the presence of diseaso. It has proved difficult to obtain 
any accurate information regarding the loss of silk from this cause ; hut, 
enquiries made in the south of India, which is possibly more favourably situated 
than Bengal, seem to indicate that the mere elimination of disease will at least 
double the output of silk. The extent to which silk can be produced is limited 
by the amount of food available for the worms. The price which can be paid 
for mulberry leaves depends upon the value of the silk produced by the 
worms feeding on those leaves, and if, by the elimination of disease, the quantity 
of silk so produced is greatly iucrcascd, it becomes possible for the rearer to 
pay a higher price for mulberry leaves. This will encourage the cultivation of 
the shrub mulberry ; but, in tracts where the industry is dependent upon 
mulberry trees, it is very unlikely that private initiative will bring about any 
extended development. From five to ten years must elapse from the planting 
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of the mulberry tree from seed bofore it becomes capable of yielding a fair crop 
of leaves, and it is obvious that the expansion of the industry will bo very 
precarious unless the planting of trees is fostered bv Government. 

8. The development of sericulture in India will have little effect one way Development o! 
or the other upon the future of tho manufacture of silk in India. The Indian sillt 
silk weaver is already largely dependent upon China lor his raw material. The 
steadily increasing prosperity of India has led to a proportionately greater 
demand for more clothing on the part of the people and for more expensive 
•clothing among the growing number who can afford to indulge in luxuries in the 
way of dress. The silk weaver, even moro than the cotton weaver, is in need 
of special technical instruction. Given this, there is hardly any donht that he 
•could successfully compete with the manufactured goods which are now so 
largely imported. 

Hitherto, hand-loom weaving lias been regarded almost entirely from the 
point of view of tho weaver of cotton goods, and only incidentally have any 
attempts been made to assist the silk weaver. This is possibly duo to the fact 
that the silk weaver is generally hotter off than the cotton weaver. The 
industry is in the bands of a more intelligent and wealthier class of weavers, 
and there is evidence to show that the increasing demand for their goods has 
been accompanied by corresponding attempts to improve their methods of 
production. Nevertheless, much moro can he done to put tho Indian silk 
weaver in a better position. This is a problem which, in the future, Departments 
of Industries will have seriously to tackle. 

At the present time, the weakest spots in the Indian silk industry, regarded 
apart from sericulture, are tho primitive and inefficient processes used in 
preparing the silk yarn. It is desirable that attention should lie drawn to tho 
necessity for improving these, and the establishment of model silk filatures, 
twisting mills, and dye houses seems clearly indicated. To such factories for tho 
preparation of silk yarn silk-weaving establishments may well he attached, as 
it is not unlikely that the same advantages may accrue therefrom as have 
resulted from the addition of weaving sheds to cotton mills. 
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APPENDIX H. 

SCIENTIFIC AND TECHNICAL SOCIETIES. 

1, We desire to attract attention to the almost complete absence of scientific Absence o! 
and technical societies in India. So long as the majority of the men in 

country from whom such societies would naturally draw their members belonged societies 
to Government executive services, the subordination essential to discipline was in India, 
unfavourable to their inception and growth ; but this phase is gradually passing 
away, owing to the much wider diffusion of scientific knowledge, to the 
rapid expansion of organised industries, and to the greatly increased number of 
scientific and technical exports in private employment. 

In the past, the scientific and technical services were recruited at home, 
and not a few of their members belonged to the great English societies, which 
have been formed to promote the interests of special branches of science and 
technology. As an example, we may cite the Public Works Department. It 
has a long record of magnificent achievements to the credit of its officers, and 
their contributions to scientific and engineering lit oral ure arc found in the 
journals of many societies, notably the Proceedings of the Institution of Civil 
Engineers. It has undertaken extensile researches to solve special problems 
connected with Indian engineering, and from lime to time efforts havo been 
made to issue a regular series of professional papers ; but for one reason or 
another, the supply of suitable material has after a time ceased. Only to a 
very limited extent is it. possible for trade and technical journals to serve as 
media for the publication of professional and scientific work. No prestige 
attaches to original communications offered to the world in this way, and the 
ephemeral character of these journals militates against their permanent 
preservation. Hitherto, therefore, the hulk of the original work done in India 
has been published iu the transactions or proceedings of English societies. 

There is, however, a limit to the possibilities of this and the history of much 
work of more than transient or Indian interest is buried in the records of 
Government departments. 

In Great Britain the volume of research work, enquiry and practical 
experience has increased so rapidly, and specialisation has developed to such an 
extent, that it has become necessary, at frequent intervals, to establish new 
institutes or new societies to deal with the new groups of problems which 
have arisen. The members in the larger societies have also increased so greatly 
in numbers and they are so widely scattered that they have had to form 
themselves into branch associations, to attend more especially to matters of 
local interest. 

It is unnecessary for us to dwell at any length upon the advantages 
which arise from a free interchange of ideas between men working in the same 
field of scientific investigation, and the stimulating effect of instructed criticism 
on men engaged iu technical pursuils. 

2. We are of opinion that the interests of India demand the establishment necessity for the 
of Indian institutes, societies and associations analogous to the Institution of establishment of 
Civil Engineers, the Chemical Society, and the British Association for the |*rtamsocietiea 
Advancement of Science. Action in this direction is urgently required to 

provide for the growing needs of Indians. It is true that they have free 
access to the English societies on the same terms as any other subjects of the 
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Empire, and they are also freely admitted to American societies ; but beyond 
the prestige attaching to membership and the periodic receipt of copies of 
publications, they derive little or no benefit from such distant associations, aud 
they are altogether deprived of the advantages which arise from personal 
intercourse between the members. In matters connected with administration, 
the value of personal discussion has been recognised by Government, and every 
vear an increasing number of conferences and committees meet to discuss 
specific problems. Men are convoked from all parts of India to exchange 
views, and experience shows that such meetings are well worth the time 
devoted to them and the expense incurred in bringing the officers together. 
Bui something more than this is necessary, and the movement in favour of it has 
found expression in the establishment of the Indian Science Congress, which 
was started four years ago and holds annual mcctiugs in the month of January 
in one or other of the capital cities of India. Government supports it by the 
grant of travelling allowances to selected scientific officers attending its 
meetings, and the Congress is doing useful work and is stimulating the growth 
of conditions favourable to the prosecution of research in a great variety of 
directions. 

:i. Sonic attempt also has been made, with an encouraging degree of success, 
to establish local and specialised associations. The principal mining interests of 
India arc centred in Calcutta, which is at no great distance from the Bengal 
coal fields and in 11)0(5, with the help of the Inspectors of Mines and 
officers ol (he Geological Survey, the Mining and Geological Institute of 
India was founded “to promote (he study of all branches of mining methods 
and of mineral occurrences in India, with a view to disseminating the 
information obtained for facilitating the economic development of the mineral 
industries in the connin'.” It now' includes among its members a large propor- 
tion of the mining engineers working in Bengal and, to a less extent, those 
engaged in other parts of India. Calcutta is also the largest centre of 
mechanical engineering in India, and the resident members of the Institution 
of Mechanical Engineers, London, have formed a local branch under the 
standing rules framed by the parent society. The members meet from time to 
time to read and discuss papers and, as a purely local body, it has met with 
some success ; but it has not sufficient prestige to attract many members 
from other parts of India. This points to the necessity for a wider basis 
of membership and a broader field of common interests which, w r e think, 
would he found in an Indian Institution of Engineers embracing all the 
branches of engineering practised in India. The majority of engineers are in 
the service of Government; hut the number of those not so employed is 
considerable and is likely to increase rapidly in the future with the develop- 
ment of industries. In a country like England, where engineers are very 
numerous, dearly marked divisions have naturally arisen, and when the 
interests of any section have become of sufficient importance, a specialised 
association has been established to promote them. In India the total number 
of engineers is still too small to permit of this subdivision with advantage, 
and all that seems possible at the outset is to establish an institution for the 
profession as a whole. The same gradual process of evolution as in England 
may he anticipated, and when any special branch has become strong enough, 
it will probably follow' the same course. 

4. Eroin such enquiries as we have been able to make, we consider that a 
satisfactory precedent would he found in the English Institution of Mechanical 
Engineers, which has its headquarters in London with a number of provincial 
branches, and annually holds a summer meeting in one or other of the large 
provincial centres of engineering ; whilst it also occasionally fraternises with 
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similar societies on the Continent. Papers prepared for the Institution are 
read and discussed at meetings of the members held nearly simultaneously 
in London and in any of the provincial centres where tlicv are 
likely to he of interest. The same thing could very well ho done in India. 
There would be great advantages arising from a strong central society 
covering the whole of India, as membership thereof would confer a much 
greater prestigo. Apart from the reading and discussion of professional papers, 
such a society would inevitably interest itself in many problems with which the 
State has to deal, and in which it would be advantageous to obtain the 
considered opinion of such a representative body. Many such matters have 
come before us in the course of our enquiries, among which wo may mention 
the education and training of engineers, the necessity of certificated 
attendants on boilers, the working of the Acts affecting the engineering 
profession, and the graut of concessions in respect of mining rights or water 
power. Such an institution should be an entirely independent body, to which 
Government might very well make an annual grant or subsidy in return for 
the indirect advantages which the country would enjoy in consequenco of its 
establishment. We have in view an institution whose activities would he 
mainly devoted to professional and technical questions ; its existence therefore 
would be of great value in establishing a standard of professional conduct and 
efficiency. Almost every civilised country in the world has an .engineering 
association of some kind, and we think that India should no longer be deprived 
of the advantages accruing therefrom. But the conditions in this country are 
unique, and it seems hardly likely that a successful institution of engineers 
could he established without encouragement and some pecuniary assistance 
from Government. 
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APPENDIX I. 

STATISTICAL EVIDENCE REGARDING THE DEVELOPMENT 
OF HAND-LOOM WEAVING IN INDIA. 

Three causes have contributed to the existing general impression that hand 
weaving in India is a declining industry. They are (1) the enormous increase 
in the production of mill-made cloth ; (2) the had financial conditions under 
which the hand weavers work, and especially the extent to which they have had 
to receive famine relief; and (3) the census figures. The second reason, 
which has been discussed in the body of the report, is undoubtedly a corollary 
of the first, which is an evident fact. This note will, therefore, deal mainly 
with the third factor, viz., the census figures. 

2. In paragraphs 91 and 92 of 1 he Madras Census Report for 1911, Mr. 
Chatterton has examined the figures and concludes that there has been little, 
if any, diminution in the number of weavers in that province. The passago 
in question is as follows : — 

“91. The condition of hand-loom u cavers is generally assumed to have 
steadily deteriorated owing to the effect of competition, and of 
indirect evidence there is plenty in support of this idea. The 
weavers themselves complain that their condition has steadily 
become worse, that they have to work harder and that now the 
coarse weavers, even by tho most unremitting toil, are only able 
to make a hare livelihood. The present census is the fifth that 
has been taken, and if the classification of the returns had been 
uniform throughout, it would havo been possible to state defin- 
itely whether tho number of weavers was increasing or decreasing • 
but unfortunately there have been many changes in the methods 
of grouping trades or branches of a trade at each census, and it is 
difficult to arrive at any certain conclusion. The following 
tabular statement has been compiled to show what comparable 
returns are available since 1871 regarding those employed in the 
more important branches of the cotton trade: — 


1871. 1881. 1H91. ' 1901. { 1911. 


, 

Cotton-ginning, cleaning f Mill 
and presain g. { f 

^ Hand J 

i 

24 , 714 } 

2*, 714 .. ' 1 

18,041 J 

1 1.961 "1 

16,041 > 1 2,643 

; 10,682 J 

1,8241 

}>. 20,067 

18.243 J ; 

Cotton manufactures . | | 

| 188,167 | 

_■ • 

1 

Cotton-spinning and f Mill ."1 

wearing. -j • >] 

Spinners . . . . L Hand J 

Weavers .... Hand . 

... 1 •• i 

* ... i ... ' 7,306 J 

i 376,661 1 j 196,610 

' 6,861 0,861 

7,306 

j 0.414 6,414 

366,112 | .. * 3 , 1.12 

16,616 ' 16,616 

1 

j j 368,609 


“ 92. Prom an examination of this table, it is clear that in 1871, there 
were 376,561 weavers (males) but in 1881, 188,157 males are 
returned as cotton manufacturers, and the weavers only number 
196,610. The total comes to 384,767, and probably includes cotton 
ginners and cotton spinners. We may assume approximately 
that these numbered about 20,000 and that, therefore, the number 
of weavers in 1881 was slightly over 360,000 showing a probable 
decrease of 15,000 weavers in the 10 years. This result would not 
be unexpected remembering the havoc caused by the great famine 
ol‘ 1877. In 1891 the weavers are returned as 365,112 and in 

la a 
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1901 as 383,132. So far as can bo ascertained these numbers are 
conqiarahlc, and would show a slight increase in the actual number 
of weavers. The figures for 1911 are reported as 385,124, but this 
includes all mill hands and persons engaged in power factories 
connected with spinning and weaving. The number of these latter 
is 1(5,015, and deducting these, we obtain that the number of hand 
weavers in 1911 is 3(58,609. I think, therefore, we may safely 
accept the following conclusion : — That in the last forty years the 
number of hand-loom weavers has remained practically stationary, 
but that owing to stress of competition they now turn out a largor 
amount of finished goods than was formerly tho case ; that is to 
say, tho majority of them have to work harder to make a bare 
living. One might also add that their lot would probably he 
greatly improved if they eould he induced to accept outside assist- 
ance, which can only ho effectively rendered by the establishment 
of small hand-loom weaving factories. The individual weaver 
suffers because he is still trying to carry on a complex series of 
operations without recognition of tho advantages of subdivision 
of labour.” 

3. The conditions of the Madras liand-loom industry are, however, in some 
respects peculiar. The proportion of fine weaving is higher than in most 
other provinces; the industry is more concentrated in localities, and it relies 
to some extent on a regular export trade in certain special lines. 

It is necessary to examine the position of other provinces of India, where 
equally favourable ciieumstances do not exist. The difficulties and uncertain- 
ties arising from the manner in v\ hich occupations have been recorded at the 
different censuses are considerable. Owing to lack of homogeneity among 
the systems employed in the earlier censuses, figures have had to he selected care- 
fully and no general and complete presentment of tin: case is possible. Wo 
may examine, in the first instance, the figures from 1891, for various branches 
of the cotton industry in lien gal, Bombay, the United Provinces, the Central 
Provinces (excluding Bcrar), and i lie Punjab (including the North-West 
frontier Province). The figures arc in all cases taken for British India only, 
in order to eliminate the possibilities of error arising from the less efficient 
management of the earlier censuses in Native States : — 


Totals of Bengal , Bombay, United Provinces, Central Provinces {excluding 
Berar) and the Punjab {including the North-West Frontlet' Province). 


— 

Workeis. 

Total workers and 
dependents. 

Cotton ginning, pressing 1891 
and cleaning. 

1901 Hand workers 

136,495 

455,644 

306,929 

1911 

j 122,293 

255,030 

Spinning, sizing, weaving 
and yarn beating. 

f Factory hands 

| 

i 

l 

133,461 

1891 ^ Spinners, etc. . • | 


725,751 

l 'Weavers . . ! 

1 


3,178,531 

Total band workers . j 


4,204,282 
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Totals of Bengal, Bombay, United Produces, Central P roc hires ( excluding 
Berar), and the Punjab ( including the North- West Frontier Produce ) — 
contd. 


— 

I 

Woi 1 h *18. 

Total workers and 
dope in 7 cuts 

Spinning, sizing, weaving 
and yarn beating — contd . 

1901 < 

''Mills . 

Hand waning 

: 37,675 

1,182,086 

2 10,191 

3,17 3,855 


Spinners, sizers, and 
beaters. 

291,636 

1:7,037 

Total hand workers 

1,773,722 

3,5 'll 1,892 


r {) inning, pressing 

and cleaning. 

fCt 

2 45,030 


i 

Ginning, piecing 
and cleaning fac- 
tories. 

! 16,937 


1011 - 

Nett hand workers . 

7 0,^0 <) 


Spinning and wcav- i 
ing. 

1.500,662 

3,012,001 


Spinning and weav- 
ing factories. 

204,176 



^Xett band workers 

1,196,186 



Noth. — (1) In iho Control Provinces (excluding Hernr) wheie s« a p. a iiAto figmes mo given for spinners ainl wcatciB 
in 1911, working Bpinnem ,m» 14 per rent. and total spinners iwmkeis and dependents) 11 j er cent, 
respectively on workers and total oT spinners, weavers and sizru. if this ratio he assumed .ill 
through, hand weaveis in 1911 for the total of the provinces selected, would boas nndei : — 

Worlora ... ......... 1 ,29(1,51)!) 

Total woikci a and dependents ....... . 2,(181,215 (fmm 

which factory woikers 204,170 and thcii dependent** must be deduUd) 

(2) Even in 1911, hand and factory textile woikers weie not recorded separately; the hitter were on u moulted at 
a separate and subsiqu^nt induitii.il c-*nsm with the res ilt that dependents aie not shown and tin re 
ia no basis of comparison. 

The following comparison may now be made : — 


1891 

1901 

1911 


Total wot kern and dependent.. Workers. 


3,478,531 

3,173,855 

•2,681,215* 


(^eparato liguics not a\ailabie.) 

1,482,080 

1,290,509 


* from wltieh factory workers 204, 170 and their dependents most bo deducted. 


For 1881 we have the following figures : — 

Males. Females. Total. 

Workers in cotton and flax — 1 ,04*2, 42 9 

Figures for females, and totals for tho United Provinces are unfortunately 
not available. But if the average proportion existing in other provinces is also 
taken for the United Provinces, the totals uould he 

Males. Females. Total. 

1,642,129 1.886,447 3.528,87*4 


91 


The above figures were apparently inclusive of the following number of 
wearers 




Male*. 

Females. 

Total. 

Bengal 

• • 

. 361,739 

100,211 

461,950 

Bombay 

■ • 

• ••• 

III 

224,343 

( nite<l Provinces 

, . 

. 3(57,774 

... 

■ • a 

Ontml Provinces . 

. 

(Not available.) 


Punjab 

• 

. 28(5,523 

01,136 

377,659 


Assuming that the males only were workers, the above figures compare 
with the totals in subsequent years for hand weavers in the United Provinces, 
Bengal and Punjab. 


18SL 
1S0L 
lit 1)1 
1D11 


1, Old, 0:5(5 Workers (males). 

2,7.10,1 1 7 Total workers and dependents. 

1,1 70, 80S Workers (males and females) . 
830,340 Woikers (by applying C. P. 

formula for deducing spinneis). 


In order to take the figures back to 1872, we must, confine ourselves to 
Bengal and the United Provinces the totals for which were : — 


1S71 

Uhl 

1S01 

1001 

*1011 


100,702 ) 

... f Workers (males). 

<20, oil ) 

1,828,(510 (Total workers and dependents). 
837,731 Workers. 

1,8 1-9,855 (Total workers and dependents). 
538,180 Workers. 

1,155,272 (Total woikers and dependents — 
from which factory workers 
23,(503 and their dependents 
must ho deducted) . 


* Finuies foi sjiimisrs deduced as above. 

f>. We may check those results by pursuing a parallel line of enquiry and 
comparing the iotals of all workers and dependents in the weaving industry in 
the only province for which figures are available, vis., Bengal : — 


1872 

291,500 

lVil . . 

4(51,950 

1801 

. . 923,986 

1001 

901,082 

1911 

458,7(52 

The figures for several provinces are 


(apparently only actual workers). 


Bombay and Punjab ; the totals (workers and dependents) for these are given 
below : — 


1831 

1891 

1901 

1011 


. 1,003,952 

, . 2,139,99(5 

. . 1,947,574 

. . 1,397,191 (from whioh factory workers 

173,047 and their dependents 
must be deducted). 
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The uncertainty of these figures may be conjectured from the following 
comparison 


— 

Bombay. 

Bengal. 

1872 

■ mi 

291,590 

1881 


461,950 

1891 

: 294,509 

1 227,308(+ 

168,043 
for factories). 

923.98(5 

1901 1 

1 

901,982 
(+ 7,829 for fiu torifs). 

1911 . . 

614,214 

458,762t 


t (include? spinners) from which factory worker 164,060 and 10,838 respectively sn<l their dependents 
must be deducted. 


It is clear that considerable differences of method seem to have existed in 
•bygone ccnsusos in deciding what persons should he recorded as weavers hy 
occupation. 

6. A few figures are available regarding the extent to which weaving 
castes are actually working as weavers Only those cases have been chosen in 
which figures appear reliable. 

Bengal Jogi — 

Workers in all occupations— 

toil .... 

1901 

Working as weavers — 

1911 .... 

1901 .... 


Males. 

Females. 

101,179 

18,055 

76,738 

13,480 


32,676 

10,352 

39,633 

8,980 


Note. — F igures for 1801 include certain 

occupations allied to weaving. 


Tanti and Tattoa — 



Workers in all occupations — 



1911 

99,084 

26,074 

1901 

. 226,999 

87,897 

Working as weavers — 



1911 

42,178 

9,109 

1901 

90,025 

30,403 


There seems some doubt if Tatwas are included in the 1911 figures; hut 
the proportion of the total workers working as weavers in each year is worth 
.noting. 


Fer cent. 

! 1 91 1 .... .42 

1901 39 

C 1911 34 

Females . . < 

( 1901 ...... i‘t 

Central Provinces Balahi (very coarse weavers). 

Workers in all occupations — 

TPll 32,480 

1901 78,036 
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Working as weavers — 

lVr ii'iit. 

1»U 2,01)9 

11)01 1 2,:3S8 

Kor't (medium Aveavers). 

Workers in all oecupations — 

11)11 ]S,7ir> 

1001 lb, *2 1 

Working us Aveavers — 

11)11 7,413 

11)01 . 7/11(3 

Koshti (fine weavers). 

Workers in all occupations — 

loll 85,:>22 

15)0 1 84,551 

Working as Aveavers — 

1D11 08,7(37 (includ- 

ing 3 2 ,2 17 females). 

11)01 :)<i,G95) 

It looks as if a different criterion had been applied to decide Avliat. con- 
tilutes a female weaver in 1911 from that adopted iti 1901, and thereby some 
doubt is thrown on the figures for other eastes than the above. 

Maltar (coarse Aveavers) — 

Workers in all occupations — 

1D11 752,157 

1901 410,171 

Working as weavers — 

11)11 83,773 

1901 89,406 

Tanka (very coarse weavers) — 

Workers iu all occupations — 

1911 82,627 

1901 93,691 

Working as Avoavers — 

1911 1 0, 186 

1901 20,471 

7. The figures seem very doubtful. It is clear that, apart from lack of 
homogeneity and other causes, there has been an absenco of agreement as to 
the point Avliere the line should be draAvn between weaving castes working as 
woavers and Avorking at other occupations, <?.</., cultivation ; and it also seems 
likely that females helping their husbands by reeling, sizing, etc., are some- 
times recorded as weavers, sometimes as sizers and sometimes as dependents 
Again the famines of 1897-1900 compelled changes of occupation in many 
cases, especially among the coarse weaver.;, which may or may mt become 
permanent. The folloAving conclusion may, however, be drawn, though only 
Avith caution and reserve. There has been some apparent tendency for the 
total number of a; cavers to decrease ; hut there is reason to believe (hat this 
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reduction, so far as it is real, is confined mainly, if not wholly, to the coarse 
wearers, who are often not whole-time weavers, whose products are less specialised 
and more exposed to mill competition and who find it more easy to take to 
unskilled labour. 

Attempts at any form of industrial census are rare in India ; but an 
enquiry made into the number of looms in certain districts in Madras in 
1913-15, as compared with the results of an enumeration of looms made in 
1900 for the Madras Statistical Atlas, shows, if the figures are to he relied on, 
an increase of 69 per cent, over the latter total. 

8. We may now consider the figures for the consumption of yarn by hand 
weavers. If w t o take the imports and internal production of yarn in mills, and 
deduct from these the exports and the quantity of yarn corresponding to the 
quantity of cloth produced in mills, we shall obtain a figure showing the 
balance of mill yarn not woven into cloth or exported, and therefore, allowing 
for the small quantity made into such article's as rope, tape, etc., wholly or 
almost entiroly used by hand weavers. At present the quantity of hand-made 
yarn "woven by hand weavers is negligible. It was almost certainly very small 
in the former of the two periods taken in the statement below (Statement I), 
and is not enough to account for the difference revealed by the comparison 
between the two periods. The inference, therefore, is that there has probably 
been a small increase in the amount of yarn woven since the period 1896-97 to 
1901-02 ; and it is precisely since that period that the decline in weavers ex- 
hibited by the census figures is apparently largest and most certain. If tlio 
figures for yarn production are correct, it follows that either tlio census figures 
do not correctly exhibit the actual state of attains, which is highly probable on 
other grounds, as we have seen, or that the remaining weavers have been more 
actively employed. But, in any ease, we may fairly conclude that there has 
been no general falling off in the employment of hand weavers. This conclu- 
sion docs not conflict with that reached by Mr. Cliatterton in the case of 
Madras. 

9. In order to eliminate, as far as possible, the effect of the famine years of 
3896-97, 1899-1900 and 1900-01 in reducing the production of the basic period 
and thereby vitiating to some extent the comparison, a further statement 
(Statement II), based on figures supplied by Sir B. 1). Mehta, of the Empress 
Mills, Nagpur, has been added, allowing the production, consumption, exports 
and imports of yarn, year by year, since the figures for mill production have boon 
recorded. An extract (Statement III) from a letter by the same gentleman, 
giving his views on the subject, is also appended. 

10. The position of the weaver cannot, however, be estimated solely from 
the weight of yarn whicli ho converts into cloth. On yarn of fine counts he 
expends a very much larger amount of labour per lb. of material used than on 
coarse yarn. Bor instance, in the manufacture of a turban cloth made of 100’s 
counts 1'3 lbs. of yarn were used which cost Rs. 3-4-0, the labour charges came 
to Rs. 5-8-0 equivalent to Rs. 4-3-8 per lh. of yarn, whilst in the manufacture of 
cloth from 20’s counts 3 £ lbs. of yam costing Rs. 2-0-0 were used, and the labour 
charges amounted to Re. 1-9-0 or slightly over annas 7 per lh. These examples 
are extreme cases and an intermediate example of a dlioti made from 00’s 
counts may he cited. The cost of the yarn was Rc. 1-8-0 per lh. and the cost of 
the labour Re. 1-2-4 per lh. 

11. Statement IV shows in tabular form the imports of yarn from 1890 
to 1914. For the first 5 years of the period they averaged 44*78 millions of 
lbs. per annum, whilst during the last five years ending 3913-14 fhey averaged 
41*79 millions of lbs. per annum. In the 5 years 1900-3905, consequent upon 
the effects of famine, the average imports were only 33*07 millions of lbs. per 
annum. The figures however require examination in detail, and the informa- 
tion available is tabulated in Statement V, "which gives averages for 5 year 

■* i 
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periods from 1899-00 to the end of 1913-14 ; theso show that while the imports 
of coloured yarn are steadily decreasing in respect of the lower counts, 
there has been a very marked rise in the imports of grey yarn of counts 
over 40’s. From 41’sto 50’s the average increase is 119 per cent, and over 50’s 
it is 95 per cent. Up to the outbreak of the war, then, there is definite evidence 
to show that the weavers of India were not only using more yarn but that, so 
far as imports wero concerned, there was a very marked increase in the con- 
sumption of fine counts. 

12. Corroborative evidence regarding the vitality of the hand-loom industry 
is furnished by Statement VI which gives the number of handkerchiefs and 
shawls oxported from India from 1890 to 1914. Although the variations from 
year to year are very considerable, there was no marked change in the trade 
till about 1904, siuce which date there has been a distinct upward tendency, so 
that the last 5 years’ exports show an average increase of 27 per cent, over the 
average of the 10 years 1891-1904. 

33. As we have seen, the evidence regarding the number of hand-loom 
weavers in India yielded by the census returns is of little value, but there is no 
uncertainty as to the facts deduced from the trade statistics, which clearly 
indicate that tho consumption of yarn is increasing and that it is most marked 
in respect of fine counts. We may, therefore, conclude that the hand-loom 
industry is at present bolding its own, and that there is good reason to suppose 
that the universal adoption of technical improvements such as warping mills, 
fly-shuttle slays and jacquard harness would greatly enhance the material pros- 
perity of the largest group of artisans in the country. 


STATEMENT I. 



Average of 

Average of 


1890-07—1901-02. 

1908-09—1913-14. 


lbs. 

lbs. 

f by sea ..... 

i 44, 953,812 

41,748,910 

1. Y iirn imported -2 

j 


Lby land ..... 

1,008 

| 

79,744 

2. Yarn made in Indian mills ..... 

1 473,000,014 

1 

648,559,400 

Total 

| 

l 

517,956,804 

600,388,054 

f by sea 

8. Yarn* exported ^ 

200,397,027 

200,831,400 

[by land • 

7,610,064 

14,631,904 

Total exports 

217,007,091 

215,463,304 

1. Nett (quantity available in India) .... 

! 

300,948,878 

474,924,750 

o. Cloth made in Indian millst ..... 

• 

98,728,909 

248,917,909 

*>. Equal to yarni ....... 

88,150,812 

222,248,138 

7. Yarn (mill-made) available for band-loom weavers 



(Col. 4- minus Col. fl) . .... 

212,798,061 

262,676,617 


• Including Reexport, 
t All woven goods, 

| Calculated at tbe rate of 100 lbe. yam —112 lbs. cloth. 










Statistics of production and distribution of— 

(a) Cotton yarn manufactured in Indian mills, 

( b ) Cutton yarn imported. 
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STATEMENT III. 


Extract from a letter dated 18tli April 1917 from Sir B. D. Mehta of the 

Empress Mills , Nay pur. 

I enclose a memorandum from which you will see the Mill-Owners’ 
Association would appear to assume the weight of yarn to he increased hy 12 
per cent, in weaving. The increase, as you know, is due to the extra weight 
added in the sizing and finishing processes. The percentage assumed hy the 
Mill-Owners’ Association must be an empirical one, as the exact additional 
weight depends on the quality of every description of cloth. However, coining, 
as it docs, from such an authority, it may he taken as a roughly correct 
approximation. I also send another statement prepared from the statistics 
appearing in tho Mill-Owners’ Association Report, which I send you for what 
it is worth in connection with the investigation you arc after. It seems tho 
consumption of hand looms has, at all events, not decreased during the last 
twenty years; rather it is very slightly the other way. Of course the consump- 
tion by power looms has expanded by leaps and hounds, hut this has been made 
up hy tho increased production of yarns plus diminution of exports to China. 

It is very likely hand-spun yarns were used in fair quantities on hand 
looms 20 or 25 years ago. The hand-spinning industry is now practically 
■extinct. 


MEMORANDUM. 

The Annual Reports of the Bombay Mill-Owners’ Association give 
statistics of the production and distribution of cotton yarns manufactured in 
Indian mills. The following is an extract from the Report for 191(5 : — 

"The quantify of yarn produced in India during the official year 1915-16 
amounted to 722, 121,579 lhs. Of this amount, 314, 512, 990 lbs. 
were consumed in the production of 352,251,550 lbs. of cloth 
and 100,231,730 lbs. exported to foreign countries during the 
official year 1915-1(5, leaving a balance of 247,679,847 lhs.” 

The Association assumes in the above that every 100 lbs. of yarn used in 
weaving give out a cloth production of 112 lhs. Accepting this authority, the 
factor for turning cloth into yarn is | V or §£, i.e., multiply the weight of 
cloth in pounds by 25 and divide hy 28, and you get the weight of the yarn 
which goes to the making of that cloth. 

Tho balance of yarn left after deducting the quantities exported and 
-consumed by mills is not all consumed by hand weavers. A small proportion 
of this must be used for making rope, twine, etc. In a paper, which he read 
before the Eirst Indian Industrial Conference of 1905, Sir Vithaldas Tliackersay 
estimates this proportion to be about 10 per cent, of the balance. The remainder 
of course must ultimately find its way to hand looms. 
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STATEMENT IV. 


Imports. 

Total Cotton Twist and yarn — 


1890-91 


• 

• 

a 

a 

Quantity. 

lbs- 

50,970,950 

Value. 

Rs. 

3,76,83,624 

1891-92 


• 


a 

a 

50,404,318 

3,51,46,195 

181*2-1)3 

• 

• 

a 


a 

38,276,545 

2,68,38,496 

1S93-94 

• 

• 

• 

• 

a 

42,806,991 

3,10,89,407 

1894-1*5 

• 

• 


• 


41,482,847 

2,85,12,542 

1896-96 


• 

a 



46,354,766 

2,97,10,904 

1890-97 


• 

• 

a 


50,173,890 

3,32,58,708 

189 7-9 S 

• 


• 

a 


58,290,717 

3,49,30,384 

1S98-99 

• 

• 


a 

■ 

46,545,668 

2,55,16,342 

1899-00 


• 

a 

r 

a 

42,621,854 

2,45,00,108 

1900-01 

• 

a 

a 

a 

a 

34,803,334 

2,48,92,147 

1901-02 

• 

a 

a 

a 

a 

38,299,409 

2,64,70,267 

1902-08 




t 

a 

38,681,300 

2,29,75,871 

1903*04 

• 

a 


a 


28,016,565 

2,14,20,756 

1904-05 

• 

a 

• 

• 

a 

30,575,855 

2,48,76,477 

1905-00 

• 

a 

• 

a 

• 

45,776,742 

3,42,53,987 

1900-07 


a 

a 

a 

a 

37,073,288 

8,22,81,592 

1907-03 

• 

• 

■ 

a 

a 

37,315,737 

3,69,32,448 

1908-09 

• 

• 

a 

a 

• 

41,524,055 

3,64,88,312 

1909-10 

• 

a 

a 

«■ 

• 

40,300,400 

3,31,95,678 

1910-11 

• 

a 

a 

• 

a 

32,508,657 

3,13,72,555 

1911-12 

a 

• 

a 

• 

• 

41,958 910 

3,79,07,055 

1912-13 

• 

• 

a 

a 

• 

50,035,210 

4,44,74,655 

1913-14 

* 

• 

a 


a 

44,171,167 

4,16,42,445 
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STATEMENT VI. 

Exports of Indian Merchandise. 
Handkerchiefs aDd shawls in the piece — 

Numbers. 


1890-91 



9 

• 

• 


• 

• 

1,868,988 

1891-92 



. 

• 

• 


• 

• 

1,988,177 

1892-93 



• 

• 

• 



• 

1,031,439 

1893-94 

• 

• 


• 

• 


• 

• 

997,202 

1894-95 

• 

• 

■ 

• 

• 



• 

1,232,989' 

1 895-9(5 

• 

• 

• 

• 

• 



■ 

1,4(51,214 

1 890-9 r 

• 

• 


• 



• 

• 

2,058,431 ^ 

1897-98 

• 

• 

» 

• 

• 


• 

• 

1,760,112 

1898-99 

• 

• 

9 

• 



• 

• 

1,053,867^ 

1899-00 

9 

• 

t 

• 

• 


• 

• 

1,275,384' 

1900-01 

9 


• 

• 

• 


• 

• 

1,424,161 

I9U1-02 

9 


• 

• 

• 


• 

• 

1,711,727 j> 

1902-03 

• 

■ 

> 

n 

• 


■ 

* 

1,744,078 

1903-0 4 

• 

« 

• 

• 



• 

• 

1,770,005^ 

1904-05 

9 

• 

• 

• 

• 


■ 

• 

2,(5 1 3,15 S' 

1905-00 

9 

4 

• 

* 

• 


• 


1,892,(502 

1900-07 

• 

• 


• 

• 


• 

• 

1,179,580 y 

1907-08 

• 

• 

* 

• 

• 


• 

• 

2,115,582 

1908-I- 9 

• 

• 

• 

• 

• 


• 

• 

2,1 24,1 61^ 

1909-10 



• 

• 

t 


• 

• 

1,880,370') 

1910-11 


• 

• 

■ 

• 


• 

• 

2,12 4,495 

1911-12 

« 

t 

• 

• 

• 


• 

• 

2,sos,s52 y 

1912-13 

• 

# 

• 

V 

• 


• 

• 

1,94 9,550 

1913-14 

• 

• 

• 

• 

9 


• 

• 

1,3 9 4, 5 32^ 


1,633,923 

Average. 


1,591,311 

Average. 


1,985,014 

Average. 


2,044,759 

Average. 
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APPENDIX J. 

MEMORANDUM ON THE DEPARTMENT OF INDUSTRIES IN THE 

MADRAS PRESIDENCY. 

In December 1897 the Superintendent of the School of Arts in Ms eras Early History 
fell ill, and Mr. A. Cliatterton, who was then Professor of Engineering at tlm 
Engineering College, was placed in charge of tin; school. Mr. Cliatterton, who 
had already devoted much time to the question, obtained a small grant from 
Government in the beginning of ISOSfor experiments in the manufacture of 
aluminium vessels in the School of Arts, and, by August 1899, so much progress 
bad been made in the introduction and development of the industry that, the 
Government applied to the Secretary of State for permission to employ Mr. 

Cliatterton fora term of three years in furthering the progress of technical &ud 
industrial education in the Madras Presidency. It was further proposed that 
he should devote himself to the restoration, organisation and development of 
thoso technical trades and industries, especially metal work and connected arts, 
which appeared most likely to prove successful, and that he should pay special 
attention to the following matters : — 

(1) The development of the aluminium industry ; 

(2) the inspection ami reorganisation of existing industrial schools and 

the establishment of new ones ; 

(3) the development of indigenous industries; and 

(4,) the establishment of a manual training class in the College ol 
Engineering workshops or elsewhere. 

The Government of India recommended these proposals for sanction, submef 
to the remark that too much bad been done in the way of the commercial 
development of the aluminium industry ; hut the Secretary of State sanctioned the 
proposals, merely remarking that he noiod that the aluminium industry would he 
left to private enterprise as soon as 1 he success of flic industry was assured, and 
that trade would henctitby the methods which had been adopted under Govern- 
ment supervision. The date of this despatch was 1 ol h February 1 900, and it may 
be noted that when it was written, the aluminium department of the School of 
Arts was already working on a considerable commercial scale, its sale receipts 
in the year 1898-99 having amounted to Its. Jil>,021, while in the year 1S99- 
1900 they rose to 11s. 91,132. It is evident, therefore, that in 1900 the 
Secretary of State had no objection to the working of pioneer industries by 
Government on a commercial scale, provided that, as soon as their success was 
assured, they were handed over to piivate enterprise. 

2. The aluminium industry, together with his work as Superintendent of 
the School of Arts, occupied the greater part of Mr. Chattcrton’s time during 
the term of his special duty, hut the period was also marked by the inception 
of experiments with hand-loom weaving, with oil engines and centrifugal 
pumps for lift irrigation and with chrome tanning. Consequently, when 
Mr. Cliatterton went on leave in 1901, he was deputed to make enquiries into 
the American system of well irrigation, the possibility of introducing an 
improved pump for irrigation purposes, the possibility of introducing warping and 
sizing machinery suitable for the weaving industry of the Presidency, and the 
methods of chrome tanning as practised in America. On return from leave, he 
was again placed on special duty for the purpose of exploiting and developing 
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technical trades and industries in the Presidency. He was entrusted with the 
direction of industrial education and technical education, in so far as it was 
connected with the exploitation of industries, and with the superintendence of 
experiments in irrigation and pumping. His special instructions were first to 
devole particular attention to the development of irrigation by pumping and to 
the encouragement of the chrome-tanning and weaving industries. As 
Inspector of Technical Schools and of the School of Arts, he was placed under 
the Director of Public Instruction, and in regard to his other work he was subject 
to the control of the Board of Revenue. 

3. These orders were passed in March 1005, hut at the same time Govern- 
ment had a more important scheme under contemplation. Hitherto, Mr. 
Chntterton had been on special duty, and the temporary nature of his appoint- 
ment prejudiced the development of his work on a stable and orderly basis. 
Consequently, later on in 11)05, a step in advance was taken, and a scheme was 
submitted to the Government of India for the further advancement of the 
industrial development of the Presidency. To that end it was proposed to 
create a department which should make a survey of existing industries and 
should investigate the possibility of creating new ones. It was not proposed 
to work industries expeiimenlally on a commercial scale, but merely to initiato 
experiments which might assist private enterprise to take up fresh industrial 
undertakings. It was also proposed to establish a bureau where the best 
available advice on industrial methods might he obtained. By this time Lord 
Morlcy had become Seeretai y of State for India, and, in view of subsequent 
developments, it is not surprising that lie did not view the general principles 
underlying the scheme with much favour. He regarded with scepticism the 
prospect of attaining satisfactory results from the direction of State effort 
towards I lie creation of industries, and he doubted whether the lack of industrial 
energy and progress in the Madras Presidency might not bo duo to economic 
causes beyond the reach of State endeavour. However, by way of experiment, 
he sanctioned the creation of the new department and the appointment of Mr. 
Chalterton to the charge of it, with the title of Director of Industrial and 
Technical Enquiries. Thus the Department of Industries came into existence 
in August 1900, I hough not under that name, and in the following year, it was 
strengthened by the appointment of an Assistant Director, in the person of a 
junior Engineer of the Public Works Department. The work consisted largely 
of chrome tanning and investigations into the hand-loom weaving industry, 
hut experiments in other directions were also carried on. Boring operations 
were begun, and it was shown that in certain districts of the Presidency 
considerable supplies, often artesian or semi-artesian in character, of subterra- 
nean water existed. And, by encouraging the installation of pumps driven by 
internal combustion engines, it was proved that these and other supplies of 
water could profitably he used for irrigation. 

•t. In September 1908 an Industrial Conference was held at Ootacamund, 
the representatives of the leading industrial interests being invited to attend. 
The object of the Conference was to consider the best method of developing fur- 
ther the work which had been begun by the Director of Industrial and Technical 
Enquiries, and also to review the question of the improvement and extension 
of technical education. Sixty-eight resolutions were passed by the Conference 
under the heads (1) Industrial development, (2) Technical education, (3) 
'Textiles and dyeing, (*t) Sugar, chemicals and leather, and (5) othor industries. 
The Conference defined the three functions of the Department of Industries as 
(!) the supply of advice in regard to new industries, and tho introduction of 
new methods and processes, (2) tho carrying out of investigations and 
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experiments, and (3) the development of selected industries, and added that 
the department should open a bureau of information and an industrial museum. 

And in regard to the vexed question of pioneer industries, the Conference passed 
the following resolution 

“The Government may undertake, as a I'innm', (he introduction of n,w industries 
or industrial processes for the juirpOfC of training students or apprentices or for 
demonstrating that such industries will he commercially success-fill 

“ Provided — 

“(1) that no such undertakings he engaged in without prior consultation with an 
Advisory Uonid, upon which Indian int< rests and the leading coimncrei.il and 
trading interests in the Presidency should lie represented ; 

“ (2) that no such undertaking, if used for demonstrating any process as commercially 
successful, should lie engaged in, unless, after car fill enquiry, the Government 
arrives at the conclusion that it is one in which tli" piiialo capitalist does 
not already exist nor is willing to \entiire; 

“ (3) that it should lie a principle o[ such undertakings that the fullest possible 
publicity should lie given by the periodical publication of reports and hv a 
fall statement of (he accounts of the undertakings; ami 

“(•I) that, looking to the principle that »ueb undertakings, if mod for dcmoiistruling 
that any process is commercially successful, should he diiected to the assistance 
of private enterprise, it should be a rule that Government should withdraw from 
any such undertaking as soon as it is clear that it has suflicieiiLly demonstrated 
the advantage of tho improved methods of woiking in that particular 
industry." 

5. These resolutions, however, were not passed without protest. The opera- 
tions of the chrome-tanning department, the sales in which in the year 11)07-08 
had amounted to 11s. 83,520, had already begun to excite alarm in business circles, 
and three prominent representatives of European business interests in Madras 
recorded a minute of dissent from the resolutions relating to industrial develop- 
ment, holding that Government should coniine assistance to commerce to matters 
of research, technical education, industrial instruction, and the dissemination of 
industrial information. On this point the Government accepted the resolution of 
tile Conference. They recognised as a general principle that the exploit-alien of 
industries should he regarded not as a normal, but as an exceptional, function of 
Government, and on the general question of the limitations that should be set 
to the functions of the State in attempting lo promote industrial development, 
they accepted the conclusions arrived at by the Conference. Accordingly, in 
March 11)01), they made the following proposals to the Secretary of State : — 

(1) that a permanent Department of Industries under the control of an 

officer to he styled the Director of Industries should he created ; 

(2) that industrial education, as opposed to technical education, should 

he placed under this department ; and 

(3) that the department should further he entrusted with the duty of 

encouraging trade by the introduction of new industries, that it 
should establish and maintain a bureau of industrial information, 
and that it should have the charge of the well-boring and pumping 
operations which were then in progress. 

It was further proposed that an expert assistant should be attached to the 
Director of Industries, who should also have the assistance, as a temporary 
measure, of experts in dyeing, weaving and leather work. 

6. Lord Morley, however, in a despatch, dated 29th July 1910, dilTcred Mo»Iey-a 
fundamentally from the views expressed by the Conference and approved by 
Government as the functions of a Department of Industries. As before, he 
condemned a policy of attempting to create new industries by State interven- 

11 t 
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tion, and he was sceptical as to the utility of State effort iu this direction, unless 
it was strictly limited to industrial instruction and avoided the semblance of a 
c uoinercial venture. The danger of a new State industry was either that it 
would he a petty and ineffective plaything, or that it would prove to he a costly 
and hazardous speculation. The policy that he sanctioned was that State funds 
might he expended upon familarising the people with such improvements intho 
methods of production as modern science and the practice of European countries 
could suggest. Further than this the State should not go, and it should be left 
to private enterprise to demonstrate that, these improvements could he adoptod 
with commercial advantage. He negatived the. proposal to establish a Depart- 
ment of Industries, hut lie sanctioned the appointment of a Supcrintendont of 
Industrial Education working under the Director of Public Instruction, and he 
also agreed to the recruitment of dyeing, weaving, and leather experts on the 
condition that they should he employed for instructional purposes only. lie 
stated further that his objections did not extend to the establishment of a bureau 
of industrial information or to the dissemination from such a centre of intelli- 
gence and advice regarding new industries, processes and appliances, provided 
that nothing was done to interfere with private enterprise. 


7. As the result of these orders the Department of Industries, which on the 
recommendation of the Conference had been created in anticipation of 
sanction in October 'J DOS, was abolished, and Mr. Ohatterton was placed 
under the control of the Education Department as Superintendent oF Industrial 
Education. In that capacity he still retained control of pumping and boring 
operations, but the chrome tannery was sold, the hand-loom weaving factory at 
Salem disbanded, and all industrial institutions wore transferred to the manage- 
ment, of the Education Department. Steps w ere also taken to recruit the 
exports whose appointments had been sanctioned by the Secretary of State. The 
above arrangements, however, proved unworkable, and it was soon found 
necessary to relieve Mr Chatter! on of li is duties in connection with industrial 
education and to plaee him on special duty in connection with the pumping and 
boring operations. In July 101 2, his services were lent to the Mysore Darbar, 
and since that date up to the present time he has not been employed in the 
Madras Presidency. 


t\ Lord Morley’s orders, however, aroused considerable opposition in India. 
The Sixth Indian Industrial Congress, which was held at Allahabad in 
December 1010, protested against the abolition of the Department of Industries 
and, in the following Pelimary, a resolution was passed in the Legislative 
Council or Madras invitiim; tin; Secretary of Slate to reconsider his decision. In 
pursuance of this resolution, the Government again addressed the Secretary of 
State in May 1011. They referred to 1 he general disappointment which Lord 
Morley’s orders had occasioned, and laid stress on the difference between the 
industrial conditions of Tndia and those prevailing in Europe, pointing out 
how difficult it was in a country like Southern India, “to bridge the gulf which 
exists between mere scholastic instruction and the practical application of 
industrial teaching, unless factories under State management arc founded.” 
And they asked for authority, in special cases and subject to the safeguards 
suggested by the Industrial Conference, to undertake the experimental intro- 
duction of new industrial processes. Apart, however, from the question of State 
intervention on a commercial scale in industrial enterprises, they asked fora 
reconsideration of the decision regarding the creation of a separate Department 
of Industries independent of the Director of Public Instruction. They had no 
objection to the retention of the inspection of technical and industrial schools 
under the Director of Public Instruction, provided that a separate Inspector 
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was appointed, but they pointed out that such matters as the conduct of a 
bureau of industrial information aud the supply of export advice regard ini; the 
purchase of industrial and agricultural machinery were nubble the province 
of the Educational Department. These proposals wen* supported by the 
Government of India, and Lord Crewe’s reply was not altogether unfavourable, 
lie reaffirmed Lord Morley's decision against the extension of the activities of 
a Department of Industries to trading on a commercial scale, hut he had no 
objection to the creation of a separate Department of Industries, provided that 
its functions were confined within the limits which will he referred to inter, 
lie asked for further information regarding the proposed appointment of an 
Inspector of Industrial Schools, and it was not until the end of 101. ‘1 that linal 
orders were passed on this point, the control and supervision of industrial, as 
■opposed to technical, schools being transferred to the Director of Industries, for 
whose assistance an appointment of Inspector of Industrial Schools was 
sanctioned. Accordingly the Department, of Industries in its present form 
came finally into existence ou the 21st March 191-1.. 'I he functions of the 
Director were thus defined:— 

(1) to collect information as to existing industries, their needs and the 

possibility of improving them or oi introducing new industries; 

(2) to carry out and direct experiments connected with local < mpiiries ; 

(3) to keep in touch with local manufacturers, to bring tile icsultsof Ids 

experiments to their notice, and to obtain their co-operation in 

the conduct of experiments on a commercial scale ; 

(4) to supervise the training of students; and 

(5) to advise Government with regard to technical matters involving 

legislation. 

9. Since these orders were passed, the only important change in flic Subsequent 
function of the department, has been llie transfer in l'JKi l<» the Agricultural changes. 
Department of all pumping and boring work. Hut the outbreak of Die war in 
August 1914 seriously prejudiced the work of the department in some of its 
branches. Experimental and teaching work by the Dyeing Expert has been 
stopped owing to the lack of dye-stuffs. The Leather K Xpert joined the Indian 

Army Reserve of Officers in July 1915. The officiating Director (Mr. Tressler) 
followed suit last August, and a Civilian has been placed on special duty to 
submit proposals for the reorganisation of the department. 

10. The superior staff of the department now consists of an officer on Present stall, 
special duty, a Dyeing Expert, and a temporary engineer who acts as Assistant 
Director. The Leather Expert is at present on military duty, and bis place lias 

been filled temporarily by an assistant who, as a Government ol India scholar, 
was trained in tanning at home. There is a sanctioned po4 of Weaving 
Expert which is at present vacant. Sub-Engineers of the Public Works Depart- 
ment are at present in charge of the Madura Technical Institute and of the 
Glass Factory, and there are three sanctioned posts of supervisors. The question 
of organising a district staff is now before Government. An Inspector of 
Industrial Schools has just been appointed. 

11. Brief notes arc appended on some of the activities of the department 
since its inception. 

12. The first reference to aluminium in Madras that appears in the records Aluminium, 
was in 1891, when Mr. Chatted on made proposals to the Government J'or the 
utilisation of water power in the manufacture of the metal. A committee of 
experts was appointed by the Secretary of State to examine the proposals, and 

in due course a report was published, and the matter left to private enterprise. 

Nothing practical resulted therefrom till Mr. Chatterton went ou furlough in 
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1 son. Ho tin'll consulted tins officers of tlic. British Aluminium Company, who 
informed him that there was no prospect of commercial success attending the 
mnmifucf lire of aluminium in Lndia, unless there was a large local market for 
the metal. He then, with the sanction of the Director of Public Instruction, 
proposed to introduce the working up of aluminium into some of the industrial 
seliools in the Presidency and, on his return from furlough at the end of 1897, 
he brought out a hundredweight of metal for the purpose. He was given per- 
mission to make experiments in the School of Arts and, early in 1 898, he applied 
for funds to carry on the work. This application was refused; hut a further 
application to carry on the work at his own expense was sanctioned. At the 
end of .March, Government reversed their previous decision and sanctioned the 
expenditure of a sum of Jls. 3,S00 on the purchase of metal and agreed to the 
experiments forming an integral part of the work of the School ol‘ Arts. No 
great difficulty was experienced in manipulating the metal, and, from the outset 
the work done was sold, though it was naturally rough anddeiieient in finish. 
Coppersmiths and hell-metal founders were employed, and, at first, indigenous 
methods of working were adopted. Put gradually, as the workmen became 
more skilled, changes were made, and improved methods and modern tools were 
introduced, with the result that the cost of production was considerably reduced. 
Attention was also paid to the commercial side of the venture. Prom the 
outset, there was a good demand from the military authorities and from 
Europeans for aluminium vessels, and by establishing agents and subsidiary 
workshops at various places, the Tndi.m demand was also stimulated. The 
following figures give the annual receipts and charges of the aluminium 
department, till it was sold in 1903 : — 
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13. In 1900 the Indian 

Aluminium Company was 

formed by 

Mi 

\ Eardlcy 

Norton, then practising as a 

i barrister in Madras, with 

the view 

of 

foiknvini* 

up and developing the pioneer work of tho Department 

of Industries. 

Kor the 


time the company worked in conjunct ion with the department to open up a 
market in Lndia, and in 1903 it was decided that the time had arrived when 
private enterprise could he left to carry on the business unaided. Accordingly 
in September 1903, the company took over the aluminium department of the 
School of Arts, purchasing all the tools, plant and stock after valuation. The 
results of the valuation showed that the department had made a nett profit of 
about lls. 00,000 during the period it had been pioneering the industry. Of 
this surplus one half was surrendered to the Indian Aluminium Company as a freo 
gift, to enable it to finance the transfer. The Government, of India also permit- 
ted Air. Chattel t!>u to act as Consulting Engineer to the company for a period 
() f eighteen months from the date of transfer. The company is now tirmly 
established in Madras. It has extended the use of machine processes as far as 
possible in its woikshops, hut in spile of this fact it employs on an average 
nearly 250 workmen. The nominal capital of the company is Us. 10 lakhs. 
In the six years preceding 191 1 it paid on an axerage a dividend of 12§ per 
cent, on a pi id-up capital of Its. (i, SO, 000, hut siuco tlic war owing to army 
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•contracts its dividends have been much larger. Since the prohibition of the 
import of aluminium into India -a war necessity— the company has taken up 
the manufacture of copper and brass ware. Prom plans prepared by Mr- 
Chatterton, it has furnished the equipment of the two largo sandalwood-oil 
distilleries which have recently been started in Bangalore, and Mysore. Tlio 
manufacture of aluminium vessels is also carried on in seven factories iu tins 
city of Bombay and in three factories in Jiatnagiri If has also become a 
bazaar industry in the Godavari district of this Presidency. Before (lie war 
CO or 70 workshops were engaged in the industry in ltajalmiundry alone, and 
3,000 men were employed, the men skilled among them earning from Hs. 30 
to Its. 10 a month. The vessels manufactured were sent all over India as far 
as Benares in the north and Madura in the south. But, as the figures given 
below indicate', the bazaar industry has been hard-hit by the war. The export 
of aluminium from England has been prohibited, and it is now unprocurable 
except at fancy prices. 

M. Aluminium is not made in India, and the existing industry, which is 
entirely an offspring of the company's work at the School of Arts, extends only 
to the manufacture of aluminium vessels. But such as it is, and though the 
war has materially affected it, if is an industry of some dimensions as the 
appended table of imports of aluminium into India shows : — 
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15. The question of the intervention by Government in the Madras chrome tanning, 
tanning industry was first taken up in January 1903, when the Chamber 
of Commerce was consulted as to the causes which had led to the 
temporary decline of the industry in Madias, and as to whether Government 
could do anything to assist, the industry. The Chamber's reply wa>* in tne 
negative. It ascribed the falling off in the industry to a natural reaction 
following the over-production of the previous years, and thought that the industry 
would revive in the natural course without interference by Government. 

Chromo tanning was not feasible in Madras owing to climatic difficulties, the 
process having already been tried by an experienced tanner brought out from 



109 


• home and found impracticable. The whole question was reviewed by Mr. 
Chal terto n in a report, which was later expanded into a monograph on the 
Madras Loather Trade, and in March 1903 Government decided that no reason 
existed for State intervention. Later on, however, in the same year this decision 
was reconsidered with reference to the economic waste involved in the use of 
country leather for In vat (tin or I lie buckets used by the ryots for well irrigation. 
Large numbers of these buckets were required annually by the ryots, for owing 
to inferior methods of tanning the leather perished after a comparatively short 
period of use, and Mr. Cliatterton suggested that experiments should be made 
with the object of introducing and popularising the more enduring 
chrome leather. In September 1903, therefore, Government sanctioned 
tin; expenditure of a sum of Its. 2,000 on experiments in the School of Arts to 
determine whether chrome tanning could he successfully carried on in the 
Presidency, the object in view being not. to manufacture a leather which would 
compete wit li the products of Europe and America, but merely to turn out 
something superior to the locally made article. The Held of chrome tanning 
was at that time clear. It is true that in 1910, when the operations of the 
department, bad led to the whole question of State interference with private 
enterprise arising in an acute form, the Chamber of Commerce explained that, its 
letter of 1903 had been 'written solely with reference to chrome tanning by the 
two-bath process, and stated that the one-bath process had been found practicable 
before the department had undertaken its further development. Nevertheless, 
it does not appear that at the time when the department began work, any one 
else was engaged in chrome tanning, though Mr. Chambers, of Messrs. Chambers 
A Co., began work on an experimental scale some months later, instigated by 
Mr. Hmnd, 1 lie Assistant in the School of Arts in immediate charge of the 
experimental work. 

Ml. The experiments at first were conducted on a small scale, the establish- 
ment consisting merely of a tanning Ministry, a fieshcr and three coolies, but, 
even in the first year, the sales amounted to Rs. t,779, and enquiries from all 
parts of India indicated that the venture had a roust'd considerable interest. The 
demand for water buckets, however, was not great at first, audit was soon found 
necessary to embark on the manufacture of boots, shoes and sandals, partly in 
order to popularise the use of chronic leather and partly in consequence of the 
ditlieulty of disposing of the leather cuttings not utilisahle in the making of 
water buckets. Chromo-leather water buckets gradually became more popular, 
and, in the year 1908-00 Rs. 9,000 worth of leather was sold for this one purpose 
in two districts of the Presidency, but the main business of the department 
always consisted in supplying the domand for foot-wear, especially sandals. A 
hoot shop was opened in the Mount Road by private enterprise, and largo orders 
for sandals were obtained from some Government departments. In 1907-08 
alone, nearly 20,000 pairs of sandals were. sold. The scale of these operations 
necessitated the removal of the department from the School of Arts, and, in 
March 190S, the department moved over to a tannery of its own at Sembiam 
near Madras. Another consequence was that the commercial side of the 
venture now began to attract attention. At the end of 1908, Messrs. Chambers 
& Co. entered a protest against the department’s interference with private trade, 
and, in the following year, further protests were made by the Upper India 
Chamber of Commerce and by the Madras Chamber. In reply to these protests 
Government expressed their willingness to withdraw from vhe venture, and, in 
duly 1910, they accepted an offer from the Rewah Darbar to purchase the plant 
of the tannery for the sum Rs. 50,000, the whole stock also being taken over at 
a valuation. The transfer was finally effected in the beginning of 1911 . 
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17. The appended statement shows the receipts and charges' of the 
department from the inception of the operation till the tannery was finally 
closed down 
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Kotc . — Figures arc taken from tho draft final rup m t .\fter the Closing ol tin* rliroiin* Lauiuii; hit -u.u-s 

It will bo seen fhattho netl co^tto Government was Its. 5.1,000 odd spread 
over a period of seven years. The chrome-leather industry is now firmly 
established in India, at any rate as regards certain classes of leather, and there 
is no doubt hut that the Government of Madras helped materially to contribute 
towards this result. Messrs. Chambers & Co.'s tannery at I’alhuaram now 
employs about 1,100 men, partly on hark and partly on chrome tanning. 

18. The superintendent of the Mysore Tannery, Limited, and managing 
agent of the Berlnyupur Leather Manufacturing Company, Limited, (which 
two tanneries turn out, it is reported, Its. 1.50,000 w orth of chrome upper leather 
every month) was trained hy Mr. Chatted on, and in addition there are the 
following tanneries in India engaged to a greater or le^s extent in the manufae 
ture of chrome leather : — 

The National Tannery, Calcutta. 

The Utkal Tannery, Cuttack. 

The Thazguuj Tannery, Agra. 

The Allahabad Tannery, Allahabad. 

The Uewali State Tannery, U maria. 

The Calcutta Tannery Syndicate, Calcutta. 

At least two of these tanneries were started by students originally trained hy 
Mr. Chatterton. 

19. Experiments in improved methods of weaving were commenced Weaving, 
in the beginning of 1901-02, and a few fly-shuttle looms were set up in 

the School of Arts with the object of obtaining/experience as to their 
working capacity and data regarding their possibilities. At the same time 
certain improved methods of sizing, chiefly hank sizing, were tried. About the 
beginning of next year, the looms were removed to the Anjumati Buildings 
and the experiments continued there. Hank sizing was soon given up, as the 
results of the experiments were found unsatisfactory. The looms 
were of the type of those already in use in the Basel Mission weaving 
establishments in the Madras Presidency on the west coast, hut, so far as 

15 




Ill 


was known, no attempt had ever been made to turn out purely indigenous cloths 
on fly-shuttle looms, and it was to aoliieve this object that investigations were 
begun. At first the manufacture of Madras handkerchiefs was* taken up, and, 
though it was not much of a success at the beginning, gradual improvements 
were effected. Experiments with the Madras handkerchiefs and subsequently 
with other classes-of indigenous goods, such as saris and dhotis, yielded results 
which left no doubt as to tho practicability of turning out a much larger 
percentage of cloth on a fly-shuttlo loom than on the ordinary country loom. 
In 1905 it was decided to continue the experimental work in a properly 
organised hand-loom weaving factory. Accordingly, in February 1906, a weav- 
ing factory was opened at Salem, where there was a large weaver population, 
the objects in view being, in tho words of Mr. Chatterton, to ascertain by 
experiment whether it was possible to improve the conditions of the hand 
weavers in Southern India : — 

(1) by substituting for the country hand-loom an improved hand-loom 

which would enable the weaver to produce a greater length 
of cloth in a given tirno, without in any way sacrificing the 
essential characteristics of the country hand-woven goods ; 

(2) by introducing the factory system among weavers, so that they might 

work under the management of men with commercial and manu- 
facturing experience and' so that capital and organisation might 
be introduced into the industry ; and 

(3) by introducing, if possible, improved preparatory processes to diminish 

the cost of the preliminary warping and sizing. 

20. Much difficulty was experienced in gotting together a sufficient number 
of capable hand weavers adequately to test the possibilities of a hand-loom 
factory. Good wages and regular continuous employment wore offered, but the 
weavers much preferred working in thoir own houses assisted by their women 
and children, and evinced great dislike to the discipline and regular hours 
incidental to factory life. Few of them movoover were fi^o agents. Most of 
them M ere in the hands of tho cloth merchants, who viewed the factory with 
suspicion and directed their influence against it. By dint of pationcc, however, 
improvement Mas clfccled, and though, even in the last year of the factory’s 
cxislonco, complaints u*erc made that practical weavers of the right class would 
not work in the factory, the financial results of each year showed a progressive 
improvement and indicated that, if properly managed, a hand-loom factory 
might bo a success. Thus tiro factory aroused considerable interost, and was 
tho direct cause of numerous small private factories being started. Subsequent 
investigations showed that most of these factories failed sooner or later, the 
causes of the failure being, it u r as reported, (1) lack of technical knowledge on 
the part of the management, (2) inability of the directors to work harmoniously 
together, and (3) tho dislike of the weavers themselves of discipline and control ; 
but, as M'ill be shown later, they helped to popularise the fly-shuttle loom. 

21. Not much progress was made in the improvement of tho preparatory 
proccssos in order to diminish the cost of the preliminary warping and sizing. 
A complete plant of warping and sizing machinery was obtained from England 
in 1907, but only negativo results were obtained, and little further work on the 
problem was attempted at Salem. One of the fact9, however, brought out by the 
weaving competition held at Madras in 1908 was that the sizing methods of the 
Presidency Avcro muoh in advance of those in use in other parts of India. 

22. Undoubtedly the most useful work done at the factory was in connec- 
tion with the first of the problems which Mr. Chatterton set out to solve. From 
tho time when weaving had first been started by Government, experiments had 
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been made with the fly-shuttle loom and various small improvements had been 
effected, and the type of loom ultimately adopted at the Salem Factory was 
practically the old English fly-shuttle loom, modified as far as possible in the 
direction of simplicity and so as to suit it for the manufacture of indigonous 
cloths. But numerous other types of improved looms were kept under observa- 
tion and trial, and, in 1908, a weaving competition was arranged at Madras with 
the object of procuring definite data regarding the merits of the various types of 
loom which were then being offered to the Indian weaver. The result of the 
competition was to confirm the conclusions of the Salem Factory, the looms 
which did the best all round work being those manufactured at Madras on the 
lines of the old English band-loom. The advantages of this type of loom over 
the country loom have been described as follows : — 

(1) The fly-shuttle slay is cheaper than the ordinary slay ; 

(2) the fly-shuttle gives a greater outturn ; the increase varies not only 

with the experience and skill of the weaver, but also with the 
different counts of yarn used, the outturn relative to that of tlio 
country loom being nearly double in the case of coarse counts, 
more than 50 per cent, greater with medium counts and rather 
less than 25 per cent, greater with finer counts ranging from 80’ a 
to 150’s. 

Efforts accordingly were made to spread the use of the fly-shuttle loom, but 
the results were not at first apparent, and pessimistic remarks about the 
prospeots of success appear more than once in tlio earlier reports. As a matter 
of fact, the uso of the fly-shuttle spread with considerable rapidity, partly 
owing to demonstration w r ork done by the private factories alluded to above, 
and a census of fly-shuttle looms in ordinary use, taken in 1911, revealed tho 
existence in the 89 towns and villages visited of not less than G,528 looms fitted 
with fly-shuttle slays. Practically all these villages were in the coast districts- 
north of Madras, and it was estimated that in these districts roughly 40 per cent, 
of the weavers had adopted tho new method of plying the shuttle. 

23. Tho factory was worked on a commercial scale, .so far as mi experi- 
mental factory could be run on commercial lines. Besides cotton goods, silk 
cloths and worsted shawls were manufactured, and the sale receipts in somo 
years amounted to nearly Ks. 12,000. But this fact proved the factory’s 
undoing. Tho Chamber of Commerce entered a protest; Lord Morlcy’s ultima- 
tum followed shortly afterwards ; and the factory was closed in September 
1910. 

24. In the meantime, on the recommendation of the Industrial Conference, 
it had been decided to appoint a weaving expert and to open a weaving institute 
at Madura. A Government of India scholar was appointed to the expert’s 
post, but he was not much of a success, and his services were dispensed with 
after a few months’ trial. The project of a weaving institute at Madura also 
took a long time to mature, and after the closure of the Salem Factory, some 
rather desultory work followed, mainly in the demonstration of jacquard looms. 
At the end of 1911, however, as already noted, a census of fly-shuttle looms was 
made. It was found that the loom had already become very popular and that 
the use of it was steadily increasing,. and the enquiry also indicated that further 
demonstration work was necessary in the direction of introducing (1) some sort 
of warping mill in places where the fly-shuttle had been adopted, (2) dobbies 
for weaving simple designs, (3) tho jacquard machine for complicated patterns, 
and (4) the frame loom, wTierever it might be profitable. Previous experience 
pointed to the conclusion that the best way to convince the weavers of the 
efficiency of any new appliance was by demonstrating it at their very doors. 

It) A 
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and though it was recognised that the introduction of improved appliances 
would not by itself solve all the problems connected with the improvement of 
the material condition of the weavers, it was decided to organise a peripatetic 
weaving party for the purpose of demonstrating to the weavers tho advantages 
of improved methods of work and appliances. 

25. The first party accordingly was organised in March 1913 for work in 
the southern districts of the Presidency. The party consisted of a superintend- 
ent and five woavers, and was equipped with the following plant ; warping mill, 
beaming frame, frame loom with automatic take-up motion, spare slays, dobbies, 
jacquard machine, and card-cutting machines. A small stock of machinery for 
sale was added. A second party for the Northern Circars was organised in 1914. 
In the southern districts the chief work done has been in pushing the intr&duction 
of fly-shuttle slays and dobbies, but in the northern districts, where weaving is 
more advanced, warping mills and dobbies have been popularised to some extent. 

26. The cost of the weaving operations of the department in each year since 
tho operations were begun is exhibited in the following table . 
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27. The nett expenditure was thus Rs. 84,978 spread over fifteen years. 
In return for this expenditure the department can claim to have attained a 
considerable measure of success in the introduction of the fly-shuttle loom and 
other improved appliances. Ten years after the first experiments were begun, 
as the result of the census taken, 6,609 looms out of 16,600 counted were found 
to be fitted with fly-shuttle slays, and it was estimated that in the coast districts 
north of Madras 40 per cent, of the weavers had adopted the fly-shuttle. In 
1916, the proportion in the Eistna district had risen to two-thirds, and, at a 
conservative estimate, the number of fly-shuttle looms in use in the Presidency 
may be put at something like 15,000. Mr. Chatterton has estimated that the 
adoption of the fly-shuttle increases the wages of a weaver by Rs v 2-8-0 per 
mensem, and, on the basis of this figure, the monthly increase in wages result- 
ing from the adoption of the fly-shuttle may be put at Rs. 37,600 per mensem, 
or Rs.*4£ lakhs per annum. 

tanpinr mi 28. The records of the pumping and boring branch of the department are 

tain*. very voluminous, and it is not possible here to give more than a very brief sketch 
of the development of the operations. In September 1903, the aluminium 
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industry was made over to tbe Indian Aluminium Company, and, as part of 
fcis programme of work in oonnection with the development of Indian in- 
dustries, Mr. Chatterton proposed . that a number of pumping installations 
should be set up with the object of demonstrating the advantages of modern 
machinery in agricultural operations. Some work had already been done in 
this direction, and Mr. Chatterton himself and the Public Works Department 
had both experimented with pumping by machinery. But these experiments 
had furnished evidence merely as to the value of lift irrigation on a compara- 
tively large scale, and much scepticism still prevailed as to whother compara- 
tively small areas of land could be profitably irrigated by small engines and 
pumps. One small installation had already been put up at Melrosapuram in 
the Chingleput district, and, in 1904, permission was obtained t»> open four other 
pumping stations, where experiments were begun with engines varying in 
horse power from 3| to 6£, and with three and four-inch pumps. From the 
first, the progress made was encouraging, and by March 1905 so many applica- 
tions for assistance had been received that Government agreed to advances 
being made under the Land Improvement Loans Act for the purchase of oil 
engines and pumps, and provided Mr. Chatterton with the nucleus of a staff to 
assist those wishing to put up installations with advice and supervision. A class 
for training oil-engine drivers was also opened at the School of Arts. It 
soon became evident, however, that very few of the wells in the Presidency 
could furnish enough water to make it worth while to put in an engine and 
pump, and that, in order to bring pumping installations into more extended use, 
it would be necessary to deepen existing wells or to sink new ones so as to tap 
the subterranean reservoirs, which were suspected to exist at no very great 
depth in certain districts of the Presidency. These results had been anticipated 
from the very beginning, and, in 1904, a set of boring tools was purchased, with 
winch experimental borings were put down in various places. This led to the 
discovery of sub-artesian water both in the Chingleptit and South Arcot districts, 
and it became evident that it was desirable greatly to extend the scale of opera- 
tions. Accordingly, 'in 190G, the boring branch of the department was inaug- 
urated by the deputation of a special party to the Chingleput district, partly 
to dovelope well irrigation by the expeditious disposal of applications for loans, 
and partly to prevent waste of money by preliminary borings before wells were 
sunk. Later on, the operations of the party were extended to the improvement 
of existing wells, and from this time forward progress was rapid, until the 
outbreak of the war operated as a check. 13y March 1916, operations were ii< 
progress over nearly the whole of tbe Presidency, and 3,333 borings had been 
put down. Rather more than half of these borings were made for tho purpose 
of improving existing supplies, the remainder being fresh explorations. The 
percentage of success is reported to have exceeded 60, sub-soil water being met 
with at depths hanging from 35 to 200 feet. Iu the same period, 818 local 
investigations were made in connection with projected pumping installations,, 
more than 400 installations were set up, and a sum of Rs. 2,99,800 was advanced 
under tbe Land Improvement Loans Act to 117 persons for the purchase of oil 
engines and pumps. Many other installations were put up independently 
of the department, the machines being mostly obtained from engineering firms 
on the hire-purchase system, and an admittedly incomplete census taken in 1915 
disclosed the existence of nearly 900 installations irrigating an estimated area 
of nearly 50,000 acres. In addition, a number of oil engines were installed 
under the advice and with the aid of the department, in rice mills and other 
industrial concerns. 

29. The rapid increase, however, in the popularity of oil engines and 
pumps entailed correspondingly heavy work in the department. In the cir- 
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cumstauces of South India, it was necessary to provide for the supervision and 
periodical inspection of the -pumps. A system of compounding -fees was 
accordingly instituted, and, by 1915, 236 plants were on the inspection 
list. For inspection and boring purposes the pumping and boriug staff was 
augmented from time to time, till, in 1916, it consisted of 12 supervisors, 
21 mechanics and 38 boring maia tries. Much of the Director's time was taken 
up in the supervision of his supervising staff and in what was practically con- 
sulting engineering work. Most of this work, moreovor, was work which really 
appertained to the Agricultural Department, and eventually that department 
was strengthened by the appointment of an Agricultural Engineer who has 
relieved the Director of Industries of all work connected with pumping 
and boring. 

The following statement exhibits the cost of tho pumping and boring 
department from 1901-05 to 1915-1 G 


Ycnr. 

1908 - 06 

1906 - 07 

1907 - 08 
1003-09 

1909 - 10 

1910 - 11 

1911 - 12 

1912 - 13 

1913 - 14 

1914 - 15 

1915 - 16 


Pumping and Poring Operations. 




* Total 


Reoeipti. 

R». 


53 

2,692 

4,370 

6,987 

14,461 

26,407 

31,237 

38,954 

40,429 

1 , 64,290 


Expenditure. 

Be. 

* 65,033 

14,105 

21,444 

39,177 

40,908 

66,299 

63,060 

98,767 

1 , 54,076 

1 , 58,017 

1 , 17,920 


8 , 44,796 


30. Tho oil engines first used by the department wore worked with 
kerosene oil ; but at the request of the Shell Transport and Trading Company, 
which then supplied Madras with kerosene oil, experiments were taken up 
with a view to utilising tho very large stock of liquid fuel which had been 
brought out to Madras, in the hope that it would be found suitable for gene- 
rating steam in tho mills and factories. The scheme proved a failure and the 
company were left with a large tank containing about 4,000 tons of liquid 
fuel on thoir hands. It was found that the Hornsby- Ackroyd oil engine was 
equally well adapted for use with either liquid fuel or kerosene oil and, On this 
fact being made known by Mr. Chatter ton in a letter to the “ Madras Mail,” 
tho numorous users of Hornsby-Ackroyd oil engines in the Madras Presidency 
naturally at once displaced kerosene oil, which cost from 7 annas to 8 annas a 
gallon, by liquid fuel, which could then be obtained at 2 annas a gallon in 
Madras. The great reduction in the cost, of generating power, consequent 
upon this discovery, gave a considerable impetus to the development of sma ll 
power installations. These were principally applied to tho preparation of 
agricultural produce for the market and, in the course of a few years, numerous 
poddy hullers, oil mills and a few saw mills and sugarcane-crushing mills were 
installed. 

31. In 1911, Mr. Cliatterton urged on the Government the necessity for 
experimental work in connection with the manufacture of jaggery and, a sum. 

• Included Re. 15,081 spent wWn the experiments wero In cbaige of tbe Public Work* Department, Tbn %unt 
ire taken from tbc Ancw.1 Administration Report, t 
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of Rs. 10,000 being placed at his disposal, a jaggery-boiling plant on improved 
lines was set np in the village of Singanallur near Coimbatore. Very little 
progress had been made when he left Madras for Mysore, and, on the establish- 
ment of a Department of Industries in that State, a number of similar plants 
were set up by him. Arrangements were made for the two departments to 
work in oo-operation, with the ultimate result that very considerable improve- 
ments were effected, and a large number of installations have been set up both 
in Mysore and the Madras,Presidency- A full account of the work done in 
this connection will be found in Bulletin No. 56 of the Agricultural Research 
Institute, Pusa, which is entitled, “ The Manufacture of Jaggery in South 
India.” 

32. Allusion has already been made in paragraph 12 to the proposals Experimental, 
submitted by Mr. Chattcrton in 1891 for the utilisation of water power in 
Southern India, and, although these have not been carried out, they drew 
attention to tho value of water power, and undoubtedly first suggested to tho 

Mysore Government the idea of utilising the Cauvery Falls at Sivasamudram. 

Later on, in 1902, extensive studies were made regarding the cost of genera- 
ting power in Southern Indio, tho results of which were published in tho 
“ Indian Review ” of that year. This paper was communicated to the agents 
of the Kolar gold mines and resulted ultimately in tho central generating 
station, which was erected at tho mines to supplement the supply of power 
from the hydraulic installation at Sivasamudram. 

Recognising that cheap power was essential to tho development of the 
country and that the south of India was greatly handicapped by the dearness 
of fuel, experiments were also started in 1902 to determine the value of wind 
mills as a source of power lor lifting water for irrigation. Messrs. Parry & Co., 
the Madras agents oE the Chicago Aer-Motor Company, provided a 16-foot 
aer-motor mounted on a 70-foot tower, and this was orocled in the compound of 
the School of Arts and its performances were kept under observation for more 
than a year. The results of the investigation were published in June 1903 in 
a bulletin issued by tho department, entitled, '1 lie Value of Wind Mills in 
India.” 

In 1906, a similar report was published on experiments in pumping with 
oil engines and contrifugal pumps. Attention was drawn to the defects of tho 
existing pumps on the market, and, falling into the hands of an engineer in 
England, it resulted in this gentleman setting himself the task of producing a 
now pump free from theso defects. This led to the invention of the Rees 
Roturbo pump, w'hich is now extensively used all over the world and has been 
adopted as the most suitable type of pump for the majority of tho installations 
in this Presidency. 

In 1906-07, the flow of water in spring channels in the South Indian 
rivers was investigated, and it was found that when the hydraulic gradient was 
less than one in about 250, tho water is unable to move through the sand. 

This disposed of the idea that there was a subterranean flow ofuaterin 
the beds of our rivers and explained the partial failure of waler-supply schemes 
for towns like Madura, Trichinopoly and Conjeevcram. A full account of the 
investigations is given in the report of the experimental pumping department 
for the year 1906-07. 

The development of irrigation by pumping with oil engines and centrifugal 
pumps gave rise to a considerable number Of investigations regarding the duty 
of water in tho South of India and the results have been published from time to 
time in the bulletins and annual reports which have been issued. 

33. It would unduly extend the scope of this memorandum to furnish any Enquiries, 
detailed account of the industrial enquiries which have been made but have 



Utilisation o! 
thePeciyar 
watar power. 


Wood distilla- 
tionu 


Pencil factory. 


117 

fielded no practical results. Only two matters are of sufficient importance to- 
be referred to. 

34. Reference has already been made in paragraph 12 to Mr. Cbatterton’s 
original proposals. A revised scheme was submitted by him to Government in 
1908, the principal feature of which was the regulation of the Periyar lake 
so as to provide a perennial supply of water sufficient to yield 20,000 h. p. for 
12 hours every day throughout the year. It was proposed to transmit this 
power to Madura, and the owners of the mills there signified their willingness 
to use it. The scheme fell* through when referred to the Government of 
India, owing to objections raised by the Inspector- General of Irrigation. The 
importance of industrial development was not then so keenly appreciated as it 
is now, and it is possible that in the future the Irrigation Department may be 
prepared to waive their objections. 

35. In January 1907, Mr. Chattcrton invited the attention of the Board 
of Revenue to the question of the manufacture of charcoal from timber grown 
in the neighbourhood of the Buckingham Canal. He proposed the establish- 
ment of a wood-distillation plant to manufacture charcoal, for which a market 
was anticipated in Madras and elsewhere as fuel for suction gas producer 
plants as well as for the ordinary requirements of the city. Of the by-products, 
the most important was acetate of lime which was needed by the Cordite Factory 
at Wellington for conversion into acetone. Government sanctioned the 
preliminary proposal to send a sample consignment of ten tons of casuarina 
wood to England, to ascertain what percentage of charcoal it would yield and 
what would be the value of the by-products. The tests were eminently satis- 
factory, and a very extensive correspondence developed, which was ultimately 
referred to the Industrial Conference which was held at Ootacamund in 
September 1908. Finally, the proposals were submitted to a committee, chiefly 
consisting of non-official gentlemen, who were asked to state whether the 
industry was to be left to private enterprise or to be taken up by Government. 

“ The Committee were of opinion that Government could not undertake the 
establishment of a factory for wood distillation on a large scale without undue 
interference with private enterprise, though, upon the information at present 
available and in view of the uncertainty of a market for some of the most 
important by-products, it was highly improbable that private enterprise would 
embark upon an undertaking of so much importance and difficulty.” The 
Government accepted the opinion of the committee and decidod to take no 
further action in the matter. Had wood distillation then been started as was 
proposed, there is not the least doubt that it would, by now, have been an 
industry of great national importance in India as some of the by-products 
are of great military value. 

36. In 1908, two pencil factories were started in the Vizagapatam district, 
oue at Bimlipatam aud the other at Anakapalle. The Bimlipatam Company 
importod machinery from Germany, but, after spending about Rs. 29,000, 
failed to make pencils and sold the plant to a group of merchants at Cocanada. 
The factory was then started at CocanatTa under the management of an Indian 
who claimed to have studied the processes of pencil manufacture in Japan. 
But, after spending some Rs. 14,000, he failed to make saleable penoils, and 
operations came to a standstill. The Anakapalle Company began life with 
a paid-up capital oFRs. 5,000 and a loan of Rs. 6,000. But this capital was 
exhausted in procuring machinery from Germany, and further sums were 
borrowed in order to enable the company to work. No expert appears to have 
been employed, and all attempts to make penoils failed. The machinery was 
made over to the creditor in payment of the money owing to him, and 
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eventually passed into the possession of the superintendent of an industrial 
school at Waltair. 

37. In 1914, the attention of the Department of Industries was drawn to 
the industry which was then defunct, and terms were arranged on which 
the department obtained the use of the machinery. An expert was obtained 
and some pencils were made. But it soon appeared that the expert was 
expert only as regards the wood part of the process, and that he was unable 
to assist in the production of a satisfactory lead. His services were accordingly 
dispensed with in March 1915, and a Supervisor of the department was sent to 
Bangalore to study the composition of the lead in imported pencils with the 
help of the chemists of the Tata Institute. The refinement of the crude 
graphite also gave some trouble, hut eventually, with the help of Professor 
Erlam Smith of the Presidency College, an effective method was discovered. 
Many other samples of Madras graphite were also tested, hut none of the 
deposits in the Presidency are regularly worked, and since the graphite usually 
occurs in pockets, it is doubtful whether it will ever pay to work them. 
Eventually, therefore, it was decided to make use of Ceylon graphite, which 
can he bought on the basis of a guaranteed carbon content. The question of 
wood gave far more trouble. Nearly 80 Indian woods have been tested, but 
so far no really satisfactory Indian wood has been discovered, and the efforts 
made to place on the market a cheap white wood pencil made of Indian 
timbers have not been successful. The experiments with Indian woods are 
still going on, but the experience gained points clearly to the conclusion that 
pencil factories in India, as in European countries, will have to rely mainly 
on imported cedar. Fortunately there is a source of supply comparatively 
close at hand in British East Africa. Besides black lead pencils of different 
kinds (including carpenters’ pencils and diary pencils), satisfactory copying 
pencils have been made, though the outturn of this class of pencil is limited 
by the scarcity of methyl violet of the right quality. Experiments have also 
been made with coloured pencils. The factory is now being rim on commercial 
lines, and it is hoped that before long it will be possible to make it over to 
private enterprise. 

38. The original experiments in glass making in this Presidency were Glass 
carried out at Ennore near Madras by the latu Mr. James Short and Mr. AuguM 
Scholl, of Messrs. Yolkart Brothers. Satisfied with the results of their 
preliminary enquiries regarding the supply of the requisite raw materials 
and with the success obtained by the experiments, they floated a company in 
1909 with a capital of Rs. 2,00,000. A German expert and four Austrian 
blowers were brought out. An intermittent furnace and gas producer were 
constructed and work was started in 1910. In March 1910, a free grant *of 
half the wood used in the company’s furnace for the first two years of its 
working, up to a maximum of 7,200 tons for the whole period, was granted by 
Government. Mouth-blown soda-water bottles were 1 reduced which stood a 
pressure of 260 lb. per square inch, and were used in large quantities by 
Messrs. Spencer & Co., and found perfectly satisfactory. 

39. After working for some time it was found that the available local 
labour could not turn out mouth-blown bottles in sufficiently large quantities 
to make the business profitable, and it was decided to get automatic machines. 

In 1911, therefore, six bottle-making machines, an air compressor and 
mechanical gear were obtained from Messrs. Forsters of St Helens. The 
factory worked till November 1911 and turned out a considerable number of soda- 
water bottles, the maximum output in any one month being upwards of 26,000. 

The company, however, experienced manv difficulties. The furnace had been 
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constructed on a faulty design. It was an intermittent one, and work had 
to bo stopped erory time the furnace was charged. The concession of 
Government in regard to wood fuel did not prove of much value, and ultimately 
coal was used at a heavy cost, and the losses in the annealing chamber were 
excessive. In the month referred to above, for instance, though 44,000 bottles 
were put into the chamber, only 20,000 sound bottles were taken out. In 1913 
therefore an attempt was made to raise further capital in order to construct 
a new continuous furnace. But the shareholders declined to invest any further 
money in the enterprise, and the company went into liquidation. Nearly 
Its. 3,00,000 had been dropped in the venture. 

40. The property then passed into the hands of a private gentleman, and in 
October 1914, the factory and plant were placed at the disposal of Mr. Tressler, 
then Director of Industries, for experimental purposes. EfEorts, however, to 
obtain a glass expert were not successful, and the experiments were closed down 
in January 1917. They led to one valuable result, namely, the appointment 
of a committee which surveyed the prospects of a glass-making industry in the 
Madras Presidency. Conditions clearly aro not favourable in a locality where 
fuel is particularly dear, and the committee were not in favour of the experiments 
being continued. 

11. Another experiment which must be written down as a failure is 
that of lime-sand bricks. Proposals for the inception of these experiments 
were submitted in May 1914. At that time the Chetput brick fields were 
approaching exhaustion, and it had been decided to open a new brick field 
further afield. Mr. Tressler suggested that, beforo Government committed them- 
selves to the expenditure involved in this scheme, the question of making lime- 
sand bricks should be considered. The materials, lime and sand, were available in 
large quantities in Madras ; if properly made, these bricks had a crushing strength 
of between 200 to 300 tons to the square foot; and Mr. Tressler anticipated that 
they could be made at about the same cost as the clay brick. The experiments 
were accordingly sanctioned in G.O. No. 1472, Educational, dated 23rd June 1 914, 
and an indent for machinery sufficient for an output of 8,000 bricks a day was 
sent homo to an English firm. Part of the machinery, delivered in June 1915, 
was set up in accommodation kindly provided by the South Indian Industrials, but, 
owing to the war and tho fact that one consignment was sunk by a submarine, the 
delivery was not completed till September 1910. Unfortunately provision had not 
been made for an adequate power plant. An engine of an antiquated type was 
lent by a local firm, and two worn-out, boilers were borrowed from Government 
House, but with this plant it was not possible to work the grinding mill and press 
simultaneously. Accordingly, in September 1916, an estimato was submitted for 
working the plant in 1917-18 with a 50 b.h.p. electric motor. In the mean- 
time, after all efforts to procure an engine of the horse power required had failed, 
a supplementary steam engine was obtained from the glass factory, and work was 
begun towards the end of October. A number of bricks were made. They 
were massive, firm, and clean in shape, and to all outward appearances were 
excellent bricks, but, possibly owing to the fact that sufficient pressure could not 
be maintained in tho hardening chamber, they were not satisfactory in point of 
crushing strength. Not only did they vary excessively from brick to brick, but 
on the average they were inferior in crushing strength to the best quality Madras 
stock bricks. Further, though, owing to tho fact that two engines and two boilers 
were employed for purposes of power, accurate figures of the cost of production 
had not been obtained, sufficient information had been gathered to make it practi- 
cally certain that the bricks could not be made in Madras for the price of the best 
clay bricks, vie., Us. 16—18 per 1,000. An officer was then deputed to Colombo 
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to study the conditions in which the manufacture of lime-sand bricks was success- 
fully carried on in Ceylon and the processes of manufacture, and his enquiries 
showed that, given a satisfactory power plant And provided that our processes were 
somewhat elaborated, we could possibly turn out a really high-class brick at a 
price which at a minimum, in his opinion, would not be less than Us. 21 per 1,000- 
Enquiries were therefore made of the Port Trust, the Madras and Southern 
Mahratta Railway, the South Indian Railway, and the Madras Corporation as to 
whether there was likely to be any demand in Madras for a superior but more 
expensive brick than the best quality Madras clay brick. The answers wero 
all in the negativo. All Superintending Engineers in the Presidency were 
also consulted whether, owing to the absence of clay nud building stone, the 
conditions were favourable for lime-sand bricks in any part of the Presidency 
but here again answers were unfavourable. Accordingly it was decided that 
the experiments, which had been temporarily closed down in December 1916 
should be abandoned. 

42. The history of the development of technical education in Madras is Technical and 
described in full detail in a note presented by the Ilon’ble Mr. (now Sir A. G.) ^ustrial 
Cardew to the Industrial Conference of 1908. The Conference divided the Ma 
subject into two parts, industrial instruction and technical education, 

the object of the former being “ instruction in the performance of definite 
operations, such instruction not necessarily involving the teaching of general 
principles but only their application,” while the object of the latter is 
to train a studeut to apply theoretical principles to practical purposes, 
and it then proceeded to pass a number of resolutions on the subject. Among 
other things it recommended that the control both of industrial instruction 
and technical education should rest with the Department of Industries and 
that a whole-time Inspector of Industrial Schools should be appointed. 

Government accepted this recommendation iu respect of industrial instruction, 
but decided that technical education should remain under the Director of 
Public Instruction. The School of Arts and the Reformatory School at 
Chinglcput, as well as all purely commercial schools, were also retained 
under the Director of Public Instruction, and eventually, in 1909, 35 indus- 
trial schools were transferred to the Department of Industries. Most of 
these schools w r ere carefully inspected by the acting Director of Industries 
(Mr. C. W. E. Cotton), and on his report the Government proposed in 1910 
the appointment of a full-time Inspector of Schools. But very shortly after, 
wards the Department of Industries was abolished under the orders of the 
Secretary of Slate, and tho control of industrial schools was resumed by the 
Director of Public Instruction, Mr. Chaltcrton being appointed Superintendent 
of Industrial Education under that officer. As already noted, however, in May 
1911 Mr. Chatterton was placed on special duty in connection with the 
pumping and boring department, and Mr. Tressler succeeded him as Superin- 
tendent of Industrial Education. 

43. In the meantime, however, Mr. Chatterton had submitted a scheme to Madras Trades 
Government for tho. industrial education of workmen such as smiths, moulders, ® c * ,00 * # 
pattern-makers, turners, fitters and general machine men. The main feature 

of the scheme was a system of State apprenticeships by which each boy 
would bo apprenticed to a particular trade for a period of years, and it w r as 
also proposed to establish a school in an industrial centre like Perambur, 
where the apprentices would receive such elementary technical instruction as 
their educational attainments would permit them to assimilate. The scheme 
was referred to a committee which was composed largely of gentlemen 
connected with the various engineering firms and workshops in Madras, and 
this committee passed a number of resolutions, the most important being that a 
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system of State apprenticeships should bo established among the engineering 
shops north of Madras, and that some provision should be made for technical 
training in a school outside the workshops. The Government accepted 
generally the recommendations made, and called, in August 1912, for definite 
proposals for the establishment of State apprenticeships and the opening of a 
technical school on the lines advised by the committee. Tentative proposals 
were submitted shortly afterwards, but the consideration of them was delayed 
pending the receipt of the orders of the Secretary of State on the constitution 
of the Department of Industries, and the question also arose whether in 
addition to mechanical engineering, the facilities for technical education in the 
proposed school should not be extended to other branches oi work such as 
motor engineering. Another committee was appointed to consider this 
question in 1911 and also to work out detailed proposals both for tin 1 school 
and for the system of apprenticeships. This committee, which was composed 
largely of men of practical experience, considered that such technological 
education as was necessary in the Presidency might, for the present, be 
conveniently arranged for by means of scholarships to the Victoria Jubilee 
Technical Institute at Bombay, and three scholarships of the value of lls. .'iO per 
mensem each for four years are now awarded to natives of the Madras Presidency 
for the study at the above institute either of mechanical engineering, elec- 
trical engineering, textile manufactures or technical chemistry, as well as 
three scholarships of the same value for the study of mechanical and electrical 
engineering- at the Madras College of Engineering. The committee also proposed 
that extension classes should he provided in the proposed Trades School for 
subjects such as fitting and turning, blacksmith’s work, foundry work, carpentry 
and joinery, plumbing and sanitary work, brickwork and masonry, electric wiring 
and fitting, motor-car work and motor-car driving, weaving and dyeing, metal 
work and metal spinning. Government decided to begin work experimentally in 
a rented building, and much difficulty was experienced in obtaining a building 
in a suitable locality. Eventually, however, a building was secured in 
Georgetown and a beginning made with classes in mechanical engineering and 
plumbing. The school has now overflowed into another building, and classes 
are now held in mechanical engineering (first and second year), plumbing (first 
and second year), electric wiring (two classes), and machine drawing, while a 
class has also been opened for apprentices from the Perambur railway workshops. 
So far the experiment has been successful, and it i$ hoped to make the school 
permanent. 

41. Among the industrial schools transferred to the control of the Depart- 
ment of Industries in 1909 in pursuance of the recommendation of the 
Industrial Conference wero the two technical institutes maintained by the 
District Boards of Madura and Tinnevelly. Subsequently, both institutes were 
taken over by Government, and, while the Tinnevelly institute was abolished, 
it was decided to rebuild and remodel the Madura one on a more ambitious scale. 
The institute will comprise weaving, dyeing, and mechanical departments, the 
central idea being that the technical and industrial education provided should 
he connected with the industries of the town. Iu the mechanical department a 
small workshop will be established, well equipped with different kinds of 
machinery, and ten apprentices will be admitted yearly for a three years’ 
course which may be extended to five in the case of promising lads. The work- 
shop will undertake repairs for private oil engines and pumps as well as for the 
pumping and boring department, and will also undertake demonstration of up-to- 
date agricultural aud industrial machinery. The apprentices will thus be provided 
with practical experience, and three afternoons a week will be devoted to lectures 
on materials and simple forms of mechanism and to mechanical drawing. The 
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idea is not to turn out engineer subordinates or draftsmen, but an intelligent class 
of mechanics somewhat resembling the old English millwrights. Industrial 
classes will also be opened for carpentry and blacksmith's work. Five students 
a year will be admitted to each class, admission being confined to caste workmen, 
and the period of instruction will cover a period of five years. In the weaving 
department, for the present, industrial classes only will be opened. Twenty boys 
will be admitted each year, they will be apprenticed for five years, and will be 
housed in a hostel. Details of the course of instruction have not yet been 
worked out, but roughly three hours a day will be devoted to general education 
and five hours a day to practical work. The practical work will be done 
in a weaving factory, the object being to train workmen capable of 
dealing with every stage of the processes of hand weaving for every kind 
of cloth manufactured in Southern India. It was also proposed to tackle 
in earnest at the institute the question of the improvement of indigenous 
methods of sizing, and with this object in view to obtain “ drum-winding, beam- 
warping and dresser-sizing " machinery from England, as well as to import 
an expert European sizer. But it was decided that the restrictions placed 
by Lord Morley upon departmental work made it impossible to test the value of 
this machinery on commercial lines, and this part of the scheme (which included 
the higher technical training- of students) has been held in abeyance for the 
present. In tho dyeing class no industrial (raining will be undertaken, and it has 
been decidod that “all that is required is higher education for prospective 
“ works owners and managers, to place them in -a position to understand the nature 
“ of the processes carried on in the works and to keep in touch with and 
“ appreciate the value of developments in methods and dyestuffs.” Instruction, 
for the present, will be limited to the sons of dyers and of those engaged in 
business connected with dyeing, and the course which, as at present arranged 
will last for one year, will include instruction in elementary science and- 
chemistry of dyeing materials, technology of textile fibres and dyeing 
processes. 

45. Various causes have conspired to delay the opening of the institute. 

The negotiations with the District board of Madura as to the terms on which 
the old institute should be taken over were not concluded till Hist March 1910, 
and a new site for the institute was not finally selected till the end of 1911. 

The site originally selected for the quarters of the Principal and lecturers was 
subsequently commandeered for the headquarters of the Ramnad district, and 
the acquisition of the new site has only just been sanctioned. The prepa- 
ration of plans and estimates was also delayed in the Public Works Depart- 
ment, but final estimates for the institute and hostel, amounting to Rs. 3,24,700, 
have now boon sanctioned, and work is proceeding steadily. In the meantime 
the work of the old Technical School has been carried on in temporary 
buildings. 

46. Apart from the Madura Technical Institute, there arc 35 aided indus- Industrial 
trial schools under the control of the Director. They may be roughly classified whools. 
as below 

Schools where carpentry is the prinoipal subject taught 15 

Schools where lace making and needle-work are the principal 
subjects taught ... ,...15 

Printing schools .... .... 2 

Agricultural school .... ... 1 

Weaving schools « 


Total 


35 
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Leather Trades 
School 


These schools at present follow the curriculum prescribed for the Govern- 
ment technical examinations, and prepare students for the examinations in 
the elementry, intermediate and advanced grades. The majority of these 
are managed by different missions, and aided by grants awarded under the 
Grant-in* Aid Codo. One hundred and ninety-nine scholarships are at the 
disposal of the Director and aro awarded to deserving pupils. The whole 
question of the policy to be followed in regard to these schools has been 
reviewed by Mr. Tressler, and his ideas have been embodied in a draft Grant-in- 
Aid Code which is now under the consideration of Government. 

47. The following statement exhibits the grants paid to the industrial 
schools in the last four years 


Year. 

| Teaching 

i grant. 

i 

Building 

grant. 

Furniture and 
special grant. 

1 

Scholarships. 


| &. 

Ra. 

Ra. 

R«. 

1912-13 . 

! 28,780 

549 

15,952 

6,138 

1913-14 . 

29,700 

24,919 

17,315 | 

6,150 ! 

1914-15 . . 

29,810 

j 

7,140 

8,033 | 

5,243 1 

1 

] 1915-16 . . . 

33,273 

; i 

9,639 

j 

6,104 j 

5,269 j 


48. Resolution No. 50 of the Industrial Conference ran as follows 

“The Conference considers that the leather trade in the Madras Presidency is of 
“sufficient importance to justify the establishment of a Leather Trades School, which should 
“ be associated with a small tannery in which efficient practical instruction can be given, 
“that provision should he made for technical education in tanning, and that in the Leather 
“Trades .School experiments may he fitly undertaken to determine whether or not the status 
“ of the Madras tanning trade can be improved.” 

Government accepted tbo resolution, and the Secretary of State sanctioned 
the school on condition that it should be a technical school pure and simple. In 
it workmen should be instructed in methods of chrome tanning and other pro- 
cesses of leather manufacture, the idea being that, if the school were properly 
managed, it would supply “ a private capitalist with instructed workmen and 
with all the information he requires for a commercial venture.” But no 
attempt was to be made to convert the school into a factory in order to demon- 
strate that articles can he manufactured and sold at a profit. On this under- 
standing Lord Morley sanctioned the establishment of the school and the recruit- 
ment of a European expert in tanning for industrial purposes. Mr. Allan 
Guthrie of Messrs. Cooper, Allen & Co., Cawnpore, was appointed Leather 
Expert, and joined his appointment on 1st September 1911. In tho following 
year, he submitted his proposals in regard to the establishment of a school. He 
reported that, except in the typo of tools used and tho methods cf using them 
and tho treatment of water, there was very little that could be taught to the 
expert tannorsj and that it would be bettor to aim at tho improvement of 
leather tanned and dressed for use in this country. Ho proposed, therefore, 
that a school should bo established and worked as a small tannery, lectures 
being cut down to a minimum, and the greater part of the two years' course 
being devoted to practical work in tanning, currying and dressing, and to 
chemical checks in the laboratory on the practical work done. Admission 
should be confined as far as possible to sons of tanners and of those connected 
with the*, leather trade, and, at the outset, it was suggested that tho school should 
be devoted mainly to the training of operatives. These proposals were 
approved, and a model tannery has been constructed in Washerman pet. Spaco 
has aJ*o lien reserved on tie same site for a Government Trades School in which. 
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lectures will be given. Unfortunately, just as the school was opened, Mr. 
Guthrie went off on military service, and temporary arrangements have been 
made to carry, on the school in the tannery under the charge of an Assistant 
Leather Expert. Twelve students are now attending the school, which is ruii 
partly as a model tannery and school and partly a9 a research institute. Experi- 
ments are being conducted with wattle as a tanning agent and with various 
^mixtures. 

49. The following statement exhibits the receipts from and expenditure on 
the department since Mr. Chatterton first began work on aluminium in the 


School of Arts : — 

Year. 

1897-98 

■f 

• 

Receipts. 

Rs. 

• a • 

Expenditure. 

Rs. 

3 800 

1 

Nett cost. 

Rs. 

3,800 

1898-99 


• 

44,622 

*5,014 

392 

1899-1900 



91,432 

93 000 
) 

1,568 

1900-01 


• 

1,37,452 

1,94,937 

57,485 

1901-02 



1,84,727 

2,37,155 

52, 42S 

1902-03 


• 

1,73,886 

2,36,780 

62,894 

1903-04 


• 

2,95,216 

1,30,199 

*—1,65,017 

1904-05 


• 

7,897 

26,930 

19,033 

1905-06 


• 

28,1*2 

1,11,660 

83,518 

.1906-07 


• 

58,088 

1,27»984 

69,846 

1907-08 


• 

95,9*8 

1,97.511 

1,01,563 

1908-09 


• 

. 1,22,265 

2,35,800 

1,13,535 

1909-10 


. 

96,9*2 

2,09,813 

1,12,871 

1910-11 


• 

1,07,526 

1,33,195 

25,669 

1911-12 


• 

81,923 

1,54,526 

72,003 

1912-13 


■ 

35,890 

2,21,002 

1,85,112 

1913-14 


• 

43,536 

3,20,221 

2,76,685 

1914-15 



50,142 

4,20,246 

3,70,10* 

1915-16 


• 

57,762 

3,52,814 

2,95,052 


Total 

• 

17,13,396 

'•Nett profits. 

34,52,537 

17,39,141 
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APPENDIX K. 

MOTE ON THE EXPANSION OF THE ENTOMOLOGICAL AND 
PATHOLOGICAL ENTOMOLOGICAL WORK AT PUSA AND 
IN THE PROVINCES. 

By Hr T. Bainbrigge Fletoher, Imperial Entomologist. 

(To be read with the evidence of Mr. C. M. Hutchinson, B.A., M.A.E.B., Impel ial Agri- 
cultural Bacteriologist, Pusa, at pages -tOl—tlO of the Minutes of Evidence, Volume I.) 


Historical 

The study* of Indian entomology may be said to date from 1758, the year 
in which was published the tenth edition of Linmcus’ “ Systema Naturae ” which 
is accepted as the starting point of modern zoology. A few Indian insects 
were described in this publication, but in the three succeeding tteftades large 
collections of insects, mainly collected by the missionaries in Southern India 
especially at Tranquebar, were sent to Europe, so that by the close of the 
eighteenth century over one thousand species of Indian insects wore included 
by Fabricius in his “ Entomologia Systematica ” (1792-98). From this date 
onwards the progress of the study of Indian insects, if not rapid, was at least 
continuous, as is shown by an inspection of the numerous entomological publi- 
cations issued in the nineteenth century, and which contain a vast amount ol 
scattered descriptions of, and information regarding, Indian insects, mostly 
based on collections made in India by enthusiastic amateurs and sent to Europe. 
Towards the end of the nineteenth century a considerable volume of work 
began to be produced in India itself, and such pieces of work as Atkinson’s 
papers on Rhynchota and his Catalogues of Indian Carabidac and other groups 
of Coleoptera, published in the Journal of the Asiatic Society of Benya', 
together with Cotes’ and Swinhoe’s “ Catalogue of the Moths of India,” may by 
taken as representative of this period. A special series of volumes descriptive 
of the fauna of India was also undertaken under the direct sanction of the 
Secretary of State for India and is still in progress, and includes numerous 
volumes on insects, of which the first issued were on moths (four volumes 
1892-96). 

In 1881 Blanford published, in the Journal of the Asiatic Society [of 
Bengal , a numerical enumeration of the known fauna of India and estimate 
the insects at about 12,000. In 1909 Lefroy attempted a similar census in 
Indian Insect Life and enumerated 29,700 species, but the figures for many 
groups were certainly under-estimated. It is safe to say that up toj the present 
year (1917) not less than 35,000 different described species of insects are 
known to occur within the limits of the Indian Empire, apd every year sees 
several hundreds of additions to the list, whilst in addition our knowledge} of 
previously described species is yearly augmented. The foregoing figures, of 
course, refer only to definitely described species, but no groups are yet known 
completely, and many have scarcely been collected and are practically altogether 
unknown. The progress made during the last two or three decades has been 
rapid, and a few examples may indicate this. Twenty-five years ago only four 
species of mosquitoes were known from India ; to-day, due to the interest taken 
on this group on medical grounds, upwards 6f two hundred species are known. 
Cotos’ and Swinhoe’s “ Catalogue of the Moths of India ” in 1889 enumerated 
225 speciesof Micro! epidoptera ; in 1917 we know well over 2,000, and hundreds 

17 
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Indian Museum. 


of novelties are turned up every year. It is scarcely possible even to estimate 
how many forms of insects actually exist in India, but a very moderate com- 
putation would placo the number at not less than 70,000 as under 


Lepidoptera 

. . . 20,000 

Coleoptera 

. 25,000 

Orthoptera . . • 

. . . 3,000 

Neuroptera 

1,000 

Hymenoptera 

10,000 

Diptera 

6,000 

Rhynchota • 

. . . . 5,000 


70,000 


I quote these figures because they may possibly assist to make a non- 
entomologist realise, if only slightly, the magnitude of the work before us as 
students of entomology in India. There is, unfortunately, q common but 
erroneous idea, presumably due to the fact that insects arc small animals, that 
entomology is a small subject of minor importance, and it is not at all unusual 
for comparatively well-informed people to assume that any entomologist must 
necessarily be able to name off-hand any insect and goncrally to know every- 
thing about every different species ; whilst the fact is that as yet we cannot 
claim to know everything about even the commonest insects, and no one 
worker can protend really to know anything more than one small section of 
the scienco as a whole. A man who has spent years on the study, for example, 
of Indian birds, which total not more than 2,000 species, is not usually expected 
to he proficient in several dozen other sciences of equal magnitude; yet 
this is usually taken as a matter of course in the case of a student of any 
branch of entomology. 

We may now consider briefly the progress made in entomology by Govern- 
ment employes in India. 


Work in India. 

2. Entomology, principally the formation of a collection of insects and their 
systematic classification, has always formed part of the general zoological work 
carried on by the Indian Museum. In 1S81 and 1835, Mr. Wood-Mason, at 
that time Superintendent of the Museum, published reports on “ The Tea-Bug 
and Tea-Mite of Assam ” and on the “ Parapmjx oryzalis, an insect pest of the 
rico plant in Burma,” and from time to time furnished to inquirers such inform- 
ation as was then available on injurious insects. In 1888, Mr. E. C. Cotes 
took up an investigation of the wheat weevil, and the Trustees of the Indian 
Museum then decided that the work of identification of the crop-pests of India 
should be taken up as a part of the work of the Museum staff ; Mr. Cotes, then 
Deputy Superintendent of the Museum, carried on this work, the results being 
published in Indian Museum Notes on Economic Entomology, of which five 
complete volumes were published between 1888 and 1901. By the latter year 
the entomological work had grown to an extent which necessitated a change of 
policy, and in 1901 the post of Entomologist to the Government of India wa 9 
instituted and filled by the appointment of Mr. L. de Niccville. Up to 1900 the 
work of the Museum had been confined to receiving and to reporting on speci- 
mens sent in, but Mr. de Nicoville was appoiuted to carry his investigations 
into the field and to study crop-pests, not only in the Museum but in the actual 
areas of their occurrence. Unfortunately, in December 1901, Mr. do Niceville 
died of fevor contracted in tho DarjSeling Terai, which he had visited to study 
mosquito-blight of tea. An additional part (Volume VI, part 1) of Indian 
Museum Notes was issued in 1003 by Mr. £. P. Stebbing, when officiating as 
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Superintendent of the Indian Museum, but no further parts were issued, as the 
post of Entomologist to the Government of India was subsequently transfer: ed 
from the Museum to the Agricultural Department. The entomological work 
at the Museum remained practically in abeyance until 1909, when a new post of 
Assistant Superintendent iu Entomology was created and filled by the appoint- 
ment of Mr. F. H. Gravely, who still holds it, and who has done valuable work 
on the systematica of certain groups of Coleoptera and Arachnida. The 
Museum staff for entomology, however, only comprises one Assistant Superin- 
tendent and a small staff of subordinates, and is quite insufficient iu itself to 
deal with the study of even the systcmatics of Indian insects. 

A few insects are exhibited in most of the Government and local museums 
throughout India, but few of these institutions have any member of their staffs 
with any entomological knowledge. 

3. After the death of Mr. do Niceville in 1901 it was decided to transfer the Agricultural 
post of Entomologist to the Government of India to the Agricultural Depart- Department 
moot, and Mr. H. Maxwell-Lefroy was appointed in 1903 and stationed at first 
at Surat, specially for the study of cotton pests. About two years later, on tho 
reorganisation of the Agricultural Department, Mr. Lefroy was transferred to 
Pusa, and the title of the post changed to that of Imperial Entomologist to the 
Government of India. The expansion of tire work soon led to a necessary 
expansion of staff, leading to the creation of two new posts, those of Second 
Imperial Entomologist (to deal specially with biting insects) and of Supernu- 
merary Entomologist, which were filled by Messrs. F. M. Ilowlett and C. AV. 

Mason, respectively. There has been no further increase in the superior staff 
at Pusa, although tho work is constantly expanding, but in 1912 Mr. Howlett’s 
title was altered to that of Imperial Pathological Entomologist, a change which 
indicated more precisely the line of his work (*.<?., the study of iusocts carrying 
disease to man and animals). Subsequently, the Medical Department appointed 
its own entomological staff for the study of insects carrying human diseases, 
leaving the study of insects carrying animal diseases to the Imperial Patholo- 
gical Entomologist. 

The provincial Agricultural Departments also have found it necessary to 
take up the study and control of insect pests and to have their own entomolo- 
gical staffs for this end. The proposals put forward in 1905 (see paragraph 11 
of Mr. Sly’s note of 16th January 1905) provided for a qualified entomologist 
in each province, hut this was negatived by the Secretary of State. All the 
provinces, however, have one or more entomological assistants, whilst Madras 
has had a Government entomologist since 1912, and an entomologist has also 
now been sanctioned for the Punjab. 

The original idea underlying the creation of provincial entomological staffs 
was that they were appointed to assist the Imperial Entomologist in the collec- 
tion in their provinces of information respecting insects, and that their work 
was to be in direct touch with, and under the control of, the Imperial Entomolo- 
gist. This is borne out by the following extract from the Proceedings of the 
Board of Agriculture for 1905 (page 15) : — 

" The training of provincial Assistant* to assist the imperial experts in kpecial branches of work such as 
entomology is recognised bj the Board ns being of great practical utility." 

The fact of th’eir isolation and in some cases the jealousy of the provincial 
departments, combined with the instructions contained in Government letter 
No. 188-12-16 of 2Gtk January 1906 that “ each imperial expert must bear in 
mind that he has no authority over the provincial experts, and that his func- 
tions in relation to them are purely advisory,” have however, in many cases, 
led to unfortunate results in the quality and outturn of the work of 
these provincial entomological staffs. I consider that the policy of isolated 
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provincial Entomological Assistants has been a failure, and that the failure 
has been due directly to the policy of decentralisation. 

The present entomological staff of the Agricultural Departments is as 
follows : — 

At Pusa. 

Entomological Section. Put/to logical Entomological Section. 

Imperial Entomologist . One. Imperial Pathological Entomolo- One. 

gist. 

Supernumerary Entomologist One (vacant Assistants .... Three. 

sinoe 1915). 

Assistants .... Four. Fieldmen, Clerks, etc. 

Sericulture Assistant . . One (tempy.) 

Fieldmen, Clerks, etc. 


Veterinary 

■Department. 


In the Provinces. 

Madras.— One Government Entomologist, 3 Assistants, Fieldmen, etc. 

Bombay.— Two Assistants. 

Central Provinces. -Two Assistants. 

Biliar and Orissa, —Two Assistants. 

Bengal.— One Entomological Collector. 

Assam.— One Assistant. 

Burma.— One Assistant. 

United Provinces.— One Assistant. 

Punjab.— One Government Entomologist (post sanctioned; not yet 
filled) ; two Assistants. 

Besides the above, Mysore has two Entomological Assistants and Baroda 
and Travancore one each. 

At Pusa have been brought together large collections of insects of all orders 
from various parts of the Indian Empire (especially of crop-pests from the plains 
of India) and of records of occurrence, damage, etc., of crop-pests. The life- 
bistories of many hundreds of Indian insects have also been investigated and 
published in over 200 coloured plates, in Lefroy’s “ Indian Insect Pests ” and 
“Indian Insect Life” and Fletcher’s “South Indian Insects,” and in 
departmental memoirs and bulletins and in other publications. Special 
branches, 6uch as insecticides, sericulture, apiculture and lac culture, have 
also been taken up and publications issued on each subject. There hi also at 
Pusa a large (though by uo means complete) library of entomological literature. 

Each of the provincial Agricultural Departments has also formed 
collections of insects, records of occurrence of crop-pests, etc., and most have 
issued short bulletins or leaflets on pests of looal importance. Except in 
Madras (where the library at Coimbatore, though small, contains a few 
entomological books mainly selected as supplementary to those in the Pusa 
library), there are at present no entomological libraries in the provinces. 

4. In spite of the importance of the study in India of the various insects 
(including ticks, etc.) carrying diseases of animals, there has hitherto been no 
special ontomological staff appointed for this work except the pathological 
entomological section at Pusa, which for the last three or four years (since 
the separation of the modieal side of the work) has been nominally more or less 
restricted to veterinary work. In 1014 the services of an Entomological 
Assistant were pheed at the disposal of the Imperial Bacteriologist for an 
investigation of the inseots playing a part in the transmission of surra, and a 
report of the results was sent to Muktesar, but has not yot been published. 
Considerable collections of cattle Hies and of fiies causing myiasis in domesti- 



129 


•cated animals have been accumulated at Puss, but have not yet been worked 
out. Considerable information has also been brought together on the life- 
histories and habits of biting inseots, and there is also the nucleusSrf a library 
on this subject. 

5. The great importance of insects as carriers of disease has only been realised Medical Ento- 
within comparatively recent years, but a good deal of work on this subject has m °hwr* 
been done in India by scattered workers, especially in connection with mosquitoes, 

ticks and blood-sucking dies, and much of this work is necessarily purely 
entomological, being concerned solely with the life-histories, anatomy and 
systematic discrimination of insects, is examples, it is only necessary to 
mention here the general work on mosquitoes (including numerous Indian 
species) by Giles and by Theobald, with the later revisions and additions by 
Edwards, and numerous papers on biting flies by Austen, Ricardo, etc. In 
India itself the study of biting insects (especially mosquitoos) has been taken 
up by numerous medical officers, as is witnessed by such publications as James’ 
and Liston’s Monograph on the Anophcline Mosquitoes of India, by several 
scientific memoirs of the Medioal and Sanitary Departments, by Christopher’s 
papers on mosquitoes, and by Patton and Cragg’s “ Text-book of Medical Ento- 
mology.” The jpork, however, has suffered to some extent from want of 
precision owing to the want of expert entomological knowledge on the part 
of some of the workers— I do not mean to say that their results havo been in- 
accurate, but that in some cases there has been apparent a want of familiarity 
with ordinary entomological usage regarding such matters as definitions, 
descriptions and nomenclature— and to a far greater extent by a want of con- 
tinuity, whereby the few men capable of doing entomological work have not 
always been retained in posts where they could apply their talents to the best 
advantage. 

Three or four years ago a medical entomologist (Mr. Awati) was appointed, 
but this post is, I believe, held under the Medical Researcii Fund, and is not, 
strictly speaking, a Government appointment. 

In view of the extensive incidence of insect -borne diseases in India, it 
seems clearly necessary that the study of medical entomology should be placed 
on a proper footing, and that medical officers in India should be afforded 
adequate and competent assistance in the investigation of such insects. As 
Sir Pardey Lukis has recently written ( Indian Journal of Medical Research, 

IF, 386; January 1917 ) 

“ The flies of India, both blood-sucking and non-blood-suckiug, the parasitic ticks, 

the lame-destroying fish and other enemies of the mostjuitoes offer ample scope for 

research to the entomologist.” 

With the help of a strong entomological staff working in close touch and 
collaboration with the Medical Department, it may be said with confidence that 
a very great advance in the control of insect-borne diseases in India may be 
expected. 

6. The pages of Indian Museum Notes (already referred to) contain numerous Forest Entomo- 
references to insects attacking forest trees, but it was not until 1900 that a post logy. 

of Imperial Forest Entomologist was sanctioned for the study of Iudian forest 
inseots. In 1900, after the creation of the Forest Research Institute at Dehra 
Dun, the title of the post was altered to that of Forest Zoologist. Tho appoint- 
ment has been held by the following officers 


1900-1909 

, . . Mr. E. P. Steltbinff. 

1910 . 

Mr. V. 8. Ivor [pro tern.) 

1911 . . 

. Mr. R. 8. Hole [pro tm.) 

191M918 

. . , Dr. A. D. iminB. 

1913 

Mr. C. F C. Beeson. 
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The staff comprises also two assistants, two collectors, one setter, one artist, 
three clerks and four peons. 

I am indebted to Mr. Beeson for the following. notes : — 

t( Buildings. — In the Forest Research Institute, completed in 1914, are the offices 
(clerks* room, record room, and Zoologist's office room), and the museum. In two detached 
buildings in the Research Institute grounds are the insectary and laboratories, etc. 

“ The museum is £ well-lighted room, 92' x 32', containing a collection as yet in its early 
stages. It is mainly entomological and exhibits a good series of forest insect posts with 
examples of their work, there is a small but growing collection of birds and of reptiles, and 
of shikar trophies. 

“The laboratory building consists of four rooms, two of which are laboratories 26' X 15" 
and 18' x 15', while the other rooms, 18'x82', are used respectively as library and insect- 
collection room. In the latter the systematic collection and spirit material is stored; teak 
wood store boxes with bases of cork or naphthaline in paraffin wax are in use, contained in 
dustproof teak almirahs. Collections and library are card-indexed. 

" The insectary is a one-roomed building, built on the Pusa pattern after designs by 
Dr. Imms. The main room is 4l'>2b', to which are attached on three sides a series of 
out-door cages with raised soil pits in which saplings of forest trees can be grown. The east 
ami west cages measure 12 ; X 7' and are enclosed on three sides and above with 1/22" mesh 
galvanised wire-gauze in an iron frame-work. The six cages on the south side measure 7 ' x 
6', and two central cages are roofed with plate glass and have cement-plfcstered walls. Access 
is gained to them by double doors from the interior. Gas and water are laid down and the 
building is isolated by means of an ant-gutter. 

“ The indoor breeding cages are mostly adapted for the breeding of woodborers over 
long pei iods, and arc light-tight with emergence-traps on American patterns. Evaporators 
of cnar&o pottery are used to maintain even humidity and postpone shrinkage of the logs. 
Defoliators are usually reared in open Fiske trays, and root-feeders in gauze cylinders in the 
soil pits. 

“ Times of invehtigation. — A three-year programme of reseat eh is drawn up at the triennial 
meeting of the Board of Forestry, based on suggestions brought forward by tho Forest 
Departments cf the several provinces. The picsent investigations deal chiefly with the insect 
posts of three principal forest trees, sal {Chorea robust a), teak ( Tectona grand is ), and the 
Himalayan conifers ( Pinas Jo/igifulta, Pittas exceha } Calms (leodara ). The enquiries are 
carried out by the research officers in prolonged tours extending over about eight months of 
the year. There aie no field stations, but in a few cases observation aieas in the forest have 
been started for pests which cannot be established in the iu&ectury. The limited staff, how- 
ever, prevents very extensive enquiries being carried out. 

Special problems. — The enquiries with regard to the majority of pest species have not yet 
passed the initial stages, but, where life-histories are well-known, effective control measures 
have been devised in a few cases only. The absence of intensive management, the dispropor- 
tionate value of the crop, and impossibility of early recognition and location of insect attack 
prevent the adoption of many of the control measures in force in European forests. An 
exception can be made in tbe case of nurseries, young plantations, where intensive cultiva- 
tion and supervision occurs, and in the case of bark beetles in the coniferous forests of the 
Himalayas, which are successfully controlled by measures based on European methods. The 
chief problems lie (u) in the discovery of methods of checking* damage by heart-wood borers, 
especially those species which are sporadic in habit and attack isolated trees here and there 
and (4) in the prevention of widespread defoliation which occurs annually in many types of 
deciduous forests." 

A considerable volume of work on forest insects has been published during 
the last fifteen years, but a large proportion of the earlier work was very 
incomplete and in many cases inaccurate, thus requiring revision. Forest 
entomology in India has also been handicapped considerably by the dislocation 
necessarily produced by the numerous changes of staff which have taken place. 
Generally speaking, it may be said that the work of the Forest Zoologist is 
purely entomological and deals with insects in many cases identical with, and 
in nearly all cases closely allied to, those dealt with by the entomological staff 
of tbe Agricultural Department, so that there seems to bo no necessity for the 
seperation of this work between two departments. % 
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7. Besides entomological work carried on under the Government of India Other entomo- 
and the Local Governments, there is a certain amount of work done by Native work to 
States and un-official workers. Barotla, Mysore and Travancoro, for example, Iadia ’ 
maintain entomological assistants attached to their Agricultural Departments, 

whilst the Bombay Natural History Society has a small collection of insects 
and helps to bring together amateurs and others by means of entomological 
papers published in its journal. 

The Indian Tea Association also maintains an Entomologist (Mr. E. A. 

Andrews), with a small staff, to work solely on insects affecting tea estates in 
north-eastern India, but, whilst the study of tea insects is rather specialised 
as regards some of the worst pests, it may be pointed out that many pests of 
tea attack other crops (and vice versa), and also that Lately, owing to tho exten- 
sion of the practice of growing leguminous crops as green manure and to prevent 
erosion on tea estates, the work of the Entomologist to the Indian Tea Associa. 
tion has necessarily been extended to comprise tho pests of such crops, which 
are also necessarily studied by the entomological staff of the Agricultural 
Department in other (non-tea) areas. In southern India also, whore there is 
a considerable acreage under tea, it is part of the duty of the Deputy Director 
of Agriculture in the planting districts (Mr, It. D. Anstcad) to advise tho 
planters on the subject of insect pests of tea, coffee, rubber, etc., and this is 
done mainly in co-operation with the Imperial Entomologist, with whom 
Mr, Anstcad keeps in touch. Thus, even as regards only tea-pests in India, 
there is no one individual or body to study them as a wholo. 

Numerous residents and visitors also take an active interest in entomology 
although their energies are mostly confined to the more conspicuous and popular 
groups of insects, such as butterflies. However, it is largely owing to tho 
enthusiasm of such amateurs in tho past that tho study of entomology in India 
has attained its present proportions, and hence it is necessary to include their 
activities in any general rdsumd of the subject. 

8. The horizon of the ordinary Government servant in India is usually Necessity for 
limited to his own district or province, but insects have no respect for jwlitical 
boundaries. Many of our worst posts, indeed, are practically world-wide in ou s “ 9 01 *“«!**• 
their range, and the cutomological worker must, therefore, if his information 

is to bo adequately complete, study tho habits and control of such pests 
throughout their whole area of distribution and keep himself abreast with al 
information published concerning them ; incidentally, it may be pointed out 
that this requires ability to read all tho principal European languages. The 
insect pests of Ceylon, for example, are practically identical with those 
of southern India, and tho same may be said to a loss extei^ of those of tho 
Malay Peninsula, Java, Queensland and Formosa, all of which maintain 
expert entomological staffs, whilst the habits and control-methods of insects in 
other parts of the world often afford most valuable hints regarding these 
points in India, even in cases where tho insects are not exactly identical. The 
extra-Indian breadth of view required of an entomological worker. in India 
is a point which is usually little realised by tho non-entomologist and, there- 
fore, requires to be emphasised here. It may also be pointed out that much 
of our* most important work on Indian insects, including the preparation of 
most of the volumes in the Fauna of British India series, has been done 
outside of India. 

9. The above statement shows iu very brief outline i;i what various direc- Summary ol 
tions entomology is being carried on in India, and it will at once be apparent foregoing, 
that the official work is distributed over at least four services (Forests, Medical, 

Museums, Agricultural and Veterinary), all independent of one another and 
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Concloiions. 


not even under one department of Government. Many insects and groups of 
insects are pests common to both forest trees and agricultural crops, many 
others are carriers of disease both to man and animals, whilst the systematic 
side of the work, which is nominally confined to the Museums branch, must 
form the very foundation of all advance by economic workers in eaoh of the 
other branches. There is thus a great amount of unnecessary overlapping, 
expense and waste of work, as each worker must maintain his own collection, 
library, records, etc., many of the items of which must also be set up and 
maintained by other workers in each different service, and indeed (as things 
are at present) by each worker in each appointment. Each worker in the 
Agricultural, Forest and Museums Services, for example, has to maintain a 
series of insects in all orders, which means that he has to waste A large amount 
of time in identification of groups with which he is not personally familiar, 
although they may be represented and named up in other collections in India, 
and to obtain such identification requires a large amount of time, trouble and 
correspondence with specialists in each of such groups, whilst conversely each 
such specialist suffers from the disadvantage of seeing scattered small lots of 
specimens instead of being able to examine a large mass of material, which is 
usually (it may be pointed out) far more satisfactory to work out. There is 
also the further disadvantage that the same species may be sent by different 
workers in India to different specialists at the same time, thus leading to 
unnecessary synonymy and trouble for future workers. 

10. It will be seen from the above summarised statement that, although con- 
siderable progress has boen made towards the study of entomology in India, this 
science lias hitherto suffered from the scattered and haphazard way in which 
such studies have been prosecuted, at first by (a) professed (though not in many 
cases professional) entomologists outside of India, each working primarily on a 
special group of insects, and (b) in India itself mostly by enthusiastic amateurs 
who have provided the material for the workers noted in («), and who have also 
contributed by their observations to a knowledge of the habits and life-histories of 
those insects which they met with in India. Even later on, in recent years, 
when the study of Indian insects has been taken up by whole-time employes 
of Govern meat, it will be seen how scattered and inco-ordinated such work has 
been, the various workers in the Agricultural, Forest and Medical Departments 
and the Indian Museum each confining his attention and devoting his energies 
to work in his own particular line, with little regard to what has been dono by 
other workers in India. It may be said, indeed, and with considerable accuracy 
in my opinion, that such is the logical outcome of the present policy of isolation 
of the diffcrcnUentomological workers who are, so to speak, shut off from one 
another by the water-tight compartments artificially set up by the separa- 
tion of the various departments under which they are working. This is, I 
know, a matter of general policy and perhaps rather outside of the present 
case, but it is necessary to consider it now, because, in my opinion, the time has 
come when Government should definitely make up its mind regarding the 
continuation and expansion of the present work in entomology and the most 
efficient means of securing such. It is not a question of one or two men or a 
few thousand rupees in this or next year’s budget. It is our duty now to lay a 
firm foundation which will endure permanently, so far as we can foresee, and 
which will not require to be scrapped or changed in any essential particulars 
during the present century ; otherwise we arc wasting our own time and failing 
in our duty to our successors. The question is, how can we best provide now for 
the requirements, not only of our own time, but of the future ? And to this 
question there are, it seems to me, only two possible answers, which may be- 
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summed up in the words (a) centralisation, and (6) decentralisation. TTe 
hare now to consider the respective merits and demerits of these two propo- 
sitions. 

(а) Centralisation. — A centralised scheme will provide for one main insti- ' 
tute and a body of workers all belonging to one service. All the workers will 
be working on one subject, though not necessarily on the same branch. Each 
worker will be able to devote his iime and energy to his particular object 
knowing that other workers, with whom he will be in touch as belonging to 
the same service, are also working' at other similar problems, and that their 
information is freely at his service as his is at theirs. Government officials 
and the general public equally will know exactly where to apply for inform- 
ation regarding any rnattor concerning insects, and the best information available 
can be supplied either from the central institution’s records or from the 
entomological worker best able to roply from his special knowledge. As 
regards the entomological workers, also, a centralised scheme will allow for 
recruitment of suitable candidates for the employment of entomologists on 
work for which oach is best suited, both as regards aptitude for particular 
kinds of work and for employment in the field or at the central institution with 
some regard to personal fitness, for problems connected with leave and various 
cognate matters. As regards such questions as legislative restrictions regard- 
ing insect pests, it is obviously desirable that such should bo handled by a 
central institute. As rogards the central institute itself, a centralised scheme 
will secure economy in buildings and in all expenses necessarily entailed in 
the acquisition, accommodation and upkeop of collections, library and records, 
while there will be, further, the inestimable advantage of having one general 
collection of insects and entomological literature and records for the whole 
of India, under which conditions it will be possible for the first time to aim at 

a tolerable degree of completeness in each. A strong plea must also lie entered 
for the centralisation of publications (at least of entomological ones as such), 
especially as regards other workers on cognate problems outside of India. 

All the above may bo, and in my opinion are to he, described as morits of a 
centralised schemo. 

As regards tho demerits of such a scheme, the following have occurred to 
me : — 

(1) The difficulty at present of providing a sufficient staff of entomological 
workers : this, however, is a difficulty which will apply to any schemo lor expan- 
sion and one, moreover, which will solve itself in course of time, and it may 
only be noted here that the larger the staff and the higher their reputation, the 
less difficulty is there likely to bo in attracting sufficient candidates of the right 
stamp. 

(2) The practical difficulty of attending to puroly local inquiries (such as 
small outbreaks of crop-pests) or local problems (such as education in 
provincial Agricultural or Forest Colleges) without having such an over- 
whelmingly large staff that centralised control would become inefficient : I 
fully recognise this difficulty and propose to overcome it by restricting tho 
proposed centralised scheme to a high-grade service of entomological workers, 
engaged mainly (if not solely) in research work, as explained in detail later on. 

(б) Decentralisation. — I fail to see any particular merits in a decentralised 
scheme, whereby each department has its own separate entomological staff as 
at present, 30 far at least os this remark applies to the higber-grade research 
workers. There may bo a certain amount of amour propre on the part of such 
departments or their heads, in the idea that they are belt-contained, but we are 
concerned witb efficiency and not with sentiment. Thore may also be red-tape 
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objections to a centralised scheme on [the ground of budget allotments to par- 
ticular Governments or provinces or departments, but very little readjustment 
is really required. 

The demerits of decentralisation are numerous and cogent and include 

(1) Waste of time by the necessity of each separate worker having (*) to 
spread his energies over a wide field instead of settling down to one piece of 
research, (it) to go over an enormous volume of current literature merely to see 
whether there is anything affecting his own work. 

(2) Overlapping of work due to the fact that there is no real dividing 
line between, for example, insects affecting many forest trees and agricultural 
crops, so that both the Forest and Agricultural Entomologists must study 
the same insects. This, of course, is more pronounced still in the case of, 
say, half-a-dozen Agricultural Entomologists in as many provinces, in all 
of which the same insects may occur on the same crops. Of course, there 
is the advantage that different workers may proceed on different lines and 
one succeeds where another fails, but the waste of labour due to overlapping 
more than compensates for this. In this question especially it is necessary 
to look ahead. 

(3) Waste of public money by the absolutely necessary provision of 
accommodation (laboratories, insoctaries, collections, staff, etc.), libraries and 
other expenses for each worker. 

(4) The publication of results in a mass of scattered literature, which 
makes it much more difficult for present and future worker to know where 
to find information on any particular subject. 

Entomological progress outside of India- 

11. Having briefly considered the merits and demerits of centralised and 
decentralised schemes as applied to Iho present and future requirements of 
entomological work in India, we may briefly review the experience gained 
in some other countries in which entomology has progressed in recent years- 
In this connection I shall omit consideration of European countries because* 
comparatively speaking, their entomological problems and staffs are alike of 
small importance. 

The United States 12. The United States of America have justly attained a world- wide reput- 

ol America. atfon through the organisation and efficiency of their Agricultural Depart- 
ment, and their entomological problems are dealt with by the Bureau of 
Entomology under the able leadership of Dr. L. 0. Howard. 

The Bureau of Entomology (as described in the United States Department 
of Agriculture Year Book for 1908, page 495) “obtains and dissemina tes 
information regarding injurious insects affecting field crops, fruits, small fruits, 
truck crops, forest and forest products, and stored products ; studies insects in 
relation to disoascs of man and other animals and as animal parasites; 
experiments with the introduction of beneficial insects and with the funguB 
and other diseases of insects ; and conducts experiments and tests with in- 
secticides and insecticide machinery. It is further charged with investigations 
in apiculture. The information gained is disseminated in the form of general 
reports, bulletins and circulars. Museum work is done in connection with the 
Division of Insects of the National Museum, and insects are identified for 
experiment stations and other public institutions and for private individuals.” 

The Bureau of Entomology is divided into at least ten sections, of which 
eight arc concerned with researches on plant posts. Their budget for the year 
1913 (the latest year of whioh I havo particulars) was Us. 20,64,750* and 

* I have reckoned three rupees to the dollar. 

Later Note,— The budget for the year ending EOth June 1918 is Rs. 27)94,440. 
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their staff comprised 207 members. The sections dealing with plant pests* 
are : — 

L Researches on pests of deciduous fruit trees, with a staff of 16 
experts and a budget of Rs. 1,89,800. 

2. Researches on pests of cereals and fodder crops, with a staff of 42 
experts and a budget of Rs. 2,76,600. 

8. Researches on insect pests of the southern crop districts, with a 
staff of 24 experts and a budget of Rs. 1,64,800. 

4. Researches on forest insects, with a staff of 86 experts and a budget 

of Rs. 1,67,850. 

5. Researches on pests of truck crops and stored products, with a 

staff of 20 experts and a budget of Rs. 1,12,200. 

6. Researches on tropical and sub-tropical fruits, with a staff of 7 

experts and a budget of Rs. 64,500. 

7. Researches on Mediterranean fruitfly, with a staff of 2 experts and 

a budget of Rs. 10,500. 

8. Researches on gipsy and brown-tail moths, with a staff of 36 

experts and a budget of Rs. 9,09,000. 

Other sections deal with 

9. Insects carrying diseases of man and animals, and 

10. Bee keeping, 

but I have no definite information regarding their staffs or budgets. 

In addition to the Bureau of Entomology many of tbe States maintain 
their own entomological staffs, and of course all the principal Universities have 
their professors of Entomology (several in some cases, as at Cornell University), 
but it may be said without hesitation or fear of contradiction that it is mostly 
owing to the centralised activities of the Bureau of Entomology that the 
Unitod States have come to occupy a position in the very forefront of 
entomological progress. 

13. In Canada, the first Dominion Entomologist was appointed in 1884 by Canada, 
the Minister of Agriculture on the recommendation of a Select Committee and 
in accordance with recommendations from various parts of the Dominion, 
and the late Dr. James Fletcher was appointed, the position being an 
honorary one for the first year. In 1886, when the Dominion experimental 
farms were established, Dr. Fletcher was attached to the scientific staff of 
that branch as Entomologist and Botanist, in which dual capacity he served 
until his death in 1908. The increase of all lines of work necessitated the 
separation of these two offices, and in 1 909 Dr. C. Gordon Hewitt was appointed 
Dominion Entomologist and, with one assistant, was entrusted with the work of 
organising the new Division of Entomology. In April 1914 the entomological 
work of the Dominion Department of Agriculture was separated from the 
Experimental Farms Branch and was constituted as a separate branch of the 
department. The work of the Entomological Branch includes ; 

(a) the working of fumigation stations and of various legislative enact- 

ments to prevent the introduction of dangerous pests from abroad 
and to control those already imported, 

(b) the fumigation of nursery stock, 

(c) the suppression of brown-tail moth, San Josd scale and other 

serious pests, 

(d) the working of field laboratories for the local investigation of various 

destructive pests. In 1916 these laboratories totalled cine, in 
addition to two sub-stations, and provided for both agricultural 
and forest pests, 
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South Africa. 




(e) the deputation of trained men from these laboratories to cope with 
outbreaks of pests when these are reported, 

(/) special investigations on forest insects, fruit insects and pests 
affecting field, garden and cereal crops, 

( 9 ) special investigations of insects carrying diseases of man and 
animals, 

(h) the building up of a national collection of Canadian insects, 

(i) the dissemination of information regarding insects by publications, 

exhibitions and addresses, 

(/) apicultural work (for the present this remains under the Experi- 
mental Farms Branch). 

The aims of the Entomological Service are briefly defined by Dr. Gordon 
Hewitt as : — 

“ firit, the prevention of the introduction and spread of injurious insects, second, the investigation of insect 
pests afl'ecting ogrioulturo, horticulture, forestry and the health of domestic animals and man ; and third, the 
imparting of the infot mutton so obtained to those interested and concerned by menus of bulletins, circulars, press 
notices, addresses, letters, and personal visits. For these purposes there exists at Ottawa and at tho vaiioua field 
laboratories throughout the country a staff of men of such Bchntific training and ability as will enable them to 
make the service of the greatest benefit to the people of Canada. 

It may particularly he noted that all tho work of the Canadian Entomo- 
logical Service is directed from Ottawa by the Dominion Entomologist. 

In addition to tho foregoing, Ontario, Nova Scotia and Quebec have also 
provincial Entomologists. “ In the other provinces of Canada, no provincial 
ontomologists have, been appointed, and where entomological investigations 
are being conducted they are in connection with one or other of the Dominion 
field laboratories. Where Dominion and provincial officers are carrying on 
investigations in the same province, the heartiest co-operation is enjoyed, and 
arrangements are made with a view to preventing duplication of the work and 
consequent loss of energy. In certain cases investigations are being conducted 
conjointly, and this spirit of co-operation is most valuable, especially in its 
relation to the attitude of the public towards tho work.” ( Annals Entom. 
800 . America, IX, pages 24-25, 1916.) 

14. In South Africa, prior to the formation of the Union of South Africa, the 
four colonies (Cape Colony, Natal, Transvaal and Orange River Colony) carried 
on their entomological work independently. Cape Colony was the most ad- 
vanced and in 1895 had created a Division of Entomology with Mr. C. P. Louns- 
bury as Chief. Following on the Union, Mr. Lounsbury was made Chief of the 
new Division of Entomology of the Union Department of Agriculture, with 
headquarters at Pretoria. The work of this division comprises, in addition to 
the dissemination of advice on insect problems and the carrying on of investi- 
gations, the administration of Government regulations concerning (1) the 
suppression of locusts, (2) the inspection of nurseries, (3) plant and fruit 
imports, and (4) restrictions on the conveyance of plants and fruit. Mr. 
Claude Fuller, formerly Entomologist in Natal, is also stationed at Pretoria as 
Assistant Chief, together with a staff of other workers. There are also branch 
laboratories at Cape Town, Bloemfontein, and New Hanover (Natal), and in 
addition to the staffs at these laboratories, plant inspectors are stationed at the 
following ports of entry for plants and fruit, viz., Capetown, Johannesburg, 
Durban, East London and Port Elizabeth. 

15. In Australia the Commonwealth Government did not, on its formation 
about sixteen years ago, assume any jurisdiction over agricultural matters, but 
left the individual States iu full oontrol. There is, therefore, no entomological 
work undertaken by the Commonwealth Government beyond the administra- 
tion of the Federal Quarantine Act, which regulates the importation, etc., of 
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plants into the country ; this Act, I understand, is administered by the Customs 
Department. 

A result of the absence of any central control oyer entomological work 
in Australia is seen in the scattered and inco-ordinated work which is being 
done there. New South Wales has a Government Entomologist (Mr. W. W. 
Frogatt), but considerable work on the investigation of disease-carrying insects 
is also carried out by the Government Bureau of Microbiology, whilst a large 
staff of inspectors, employed in different districts to see that spraying regula- 
tions, etc., aro carried out apparently work under the Agricultural Depart- 
ment directly. In Victoria the Entomologist (Mr. C. French) apparently 
devotes most of his time to tho administration of the Fruit and Nursery 
Inspection ordinances, and little work of an investigatory character seems to 
be carried on. In South Australia the entomological work is carried on by 
the Horticultural Division cf the State Department of Agriculture, at 
Adelaide; nursery inspectors aro employed to carry on a campaign against 
fruit pests (codling moth and scale insects), but there appears to bo no definite 
Entomological Division. In Queensland there has been a Government Ento- 
mologist (Mr. H. Tryon) since 1897, with headquarters at Brisbane, but 
little original work seems to have been done in the last ten or fifteen years; 
there is a special field station at Gordonvale, near Cairns, for the investigation 
of sugarcane insects, but I am not aware that any entomologist has yet been 
appointed or any work actually done. At tho Tropical School of Medicine at 
Townsville also, Mr. F. Taylor has carried on some excellent work on blood- 
sucking Diptera, especially Calicidai and Tabanida:. Western Australia has 
since 1898 maintained an entomologist (the present officer being Mr. J. L. 
Norman) with headquarters at Perth, but little work seems to have been done 
beyond supervision of imported vegetation and of the nurseries- in this State. 
Tho Northern territory ha9 an entomologist (Mr. G. F. Ilill), stationed at 
Darwin, who has done some work on termites and on the relation of blood- 
sucking flies to the transmission of parasitic nematode worms. In Tasmania 
there seems to he no regular entomological service, but advice on the control 
of insect pests is given by the Fruit Expert. 

Other countries and British Possessions (such as Rhodesia, Uganda, British 
East Africa, Egypt, Sudan, British West Africa, Ceylon, Fiji, i>ew Zealand 
and the West Indies) have also their own entomological staffs, but it is 
unnecessary to refer to those here. Those I have already described liave been 
selected because they aro representative o* countries (equally with India) (a) 
comprising large areas under very diverse climatic conditions, and {b) with a 
Supreme Government combined with local Administrations. The United 
States, Canada, and South Africa unite in tho possession of a centralised 
entomological staff working in conjunction with provincial staffs, whilst in 
Australia the entomological staffs are purely provincial and decentralised. 

It seems to me a significant fact that, whilst in the United States, Canada and 
South Africa the entomological work accomplished is universally acknowledged 
as of excellent quality, that being done in Australia can only be described 
(with a few exceptions) as indifferent. 

From a consideration, therefore, both of our own requirements in India 
at the present time and to admit of expansion in the future, and from a 
comparative study of tho methods found most efficient under somewhat parallel 
conditions in other parts of the world, I am strongly of opinion that all the 
higher-grade entomological work in the Indian Empire should be carried out 
by a staff of entomological specialists, included in one Entomological Service, 
and attached to one Central Entomological Institute. 
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Proposals for an Indian Entomological Service. 

16. It now remains to consider the means by which the above suggestion 
may bo carried out, and these may be considered under the headings of (a) Staff 
and (b) Buildings, etc. 


(a) Staff. 

* 

E ntomological As indicated above, the present workers on entomology in India are 
Ssrvice. scattered amongst the Agricultural, Forest, Medical and Museum Services in 
India, whilst there are also entomologists working under the Indian Tea 
Association and Medical Research Fund. These latter are not Government 
servants, strictly speaking, but practically are so, because their employers 
are receiving Government subsidies, without which they would be unable to 
maintain their staffs. The present system leads to want of co-operation 
between these various workers, and it appears clearly desirable that all workers- 
in this one subject should be in one service. At the same time, I do not 
consider that it would be practicable to unite these men in any of the exist- 
ing services, as such a course would inevitably lead to a feeling of inter* 
departmental jealousy and possibly friction, as the workers would necessarily 
tend to get out of touch with departments other than the one to which they 
were attached. I recommend, therefore, that all the workers be placed in 
one service, to be called the Indian Entomological Service, separate from 
any of the existing services to which the Entomological Service would be 
co-ordinate but not subordinate. As regards the department of Government 
under which the Service would come, pending the creation of a special 
Scientific Department of the Government of India— a department which, I 
venture to predict, will come into existence within the next fifty years— it 
seems a matter of indifference whether the service should be placed under the 
Department of Revenue and Agriculture (already represented by the Agricul- 
tural and Forest Entomological Sections) or under the Department of Education, 
which controls the Medical and Museum Departments, but on the whole, as 
matters are at present, it would perhaps be better to place it under the 
Revenue and Agriculture Department in the same way as the Agricultural 
and Forest Services. I do not anticipate any large increase of secretariat 
work as tho result of this proposal, and it must also be remembered that 
the cadre of tho Entomological Service will not represent any great increase 
in actual number of Government servants, but only a centralisation of the 
total numbers instead of scattered items, e.g., of budgets, etc. 

'lhe Indian Entomological Sorvice should comprise two classes of ento- 
mological workers, together with the subordinate staff usual to every service. 

Glass I to consist wholly of entomological experts, that is to say, of 
qualified entomological workers, each an expert in his own line, to devote 
their time purely to research work either in the laboratory or the field. 
The pay would depend largely on the special qualifications of each man, but 
should conform roughly to a scale of Bs. 500—50—1,500. As each expert 
should be a specialist in his own particular line, it is very important to be able 
to select only the very best men obtainable, and to do this and retain such 
men in the Entomological Service, good terms must -be offered. The Ento- 
mological Service will have no use for second-rate men except for subordinate 
pists. 

Class II to consist of :— 

(1) Assistants. These men to be cf much the same grade as those at 
present employed, t.e., graduates of Indian Universities. They would be 
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employed in minor investigations under the direction of the experts. Pay 
to depend primarily on capabilities and work of each man. but to conform 
.generally to a scale of Bs. 50—20—150, Rs. 150—10—300, thereafter rising 
higher in special cases. 

(2) Collectors and setters. Men of less educational acquirements than 
assistants, their work requiring rather manual dexterity. Their duties would 
comprise the collection in the field of material required, and its preservation 
and preparation for the collection and the upkeep of tho same under the 
superintendence of the assistants and experts. Pay about I s. 20 — 3—50, 
with a few higher posts. 

(3) Clerical establishment on the usual rates of pay. 

(4) Artists. These are absolutely necessary for keeping a proper record 
of life-histories in the field and for preparation of results for publication, 
l'he work is specialised and technical, and only really good men are of any use. 

Pay about Rs. 30—5—75, with a few higher posts. 

17. As regards numbers, the following scheme is intended as a nucleus to 
commence with and represents the bare minimum with which really efficient 
entomological work can be carried out in India. At the same time it is cap- 
able of expansion in any direction found necessary. 

Clais I. 

Available for definite problems in Agricultural wojk . . . <! 

Available for definite problems in Forest work ; — 

One for Iliinalayun Forests V 
One for South Indian Forests > 

One for Burma Forests ) 

Available for definite problems in Medical work . . . .2 

Available for definite problems in Veterinary work . . . ,1 

Stationed at the Central Institute and employed on systematic and life* 
history work there and available as a reserve for leave and field 

workers 7 

Imperial Entomologist and Director of Central Entomological 
Institute 1 

20 

The numbers shown against each item above must be regarded as approxi- 
mate only and represent what would probably be the most efficient distribution 
of workers on a basis of twenty men, which I regard as the minimum number 
necessary. The allotment of workers to each subject must l»c based on (a) the 
work , to be done in each direction, and (6) the men available, but it must 
be borne In mind that there is no intention of tying down, any particular 
number of men to work on any one line, and also that the work on which any 
expert is employed must be selected with special regard to his capabilities ; 
one man, for example, may be best employed on administrative work (e. g. t 
pest-control experiments), another on working out life-histories, and another 
on purely systematic work. The actual allocation of workers to particular 
duties must be rested in the Director of the Central Institute, and it will be 
his duly to employ his staff to the best advantage, with due regard to the 
requirements of the various departments of Government, who will of course 
be free to indicate any special problems which they consider require special 
investigation by the Entomological Service. With these remarks, we may 
now consider briefly the foregoing lines of work. 

18. It is usually conceded, by those who have studied the subject and arc, ProMami in 
therefore, in the best position to form an exact opinion, that on an average the agricultural 
outturn of all crops is reduced about ton per cent, by the attacks of insect pests ; wor * 8, 
that is to say, the farmer who obtains what he considers a normal full crop 
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really only gets ninety per oent. of what he would have got, had there been no 
diminution due to insect pests. I leave to the Statistical Department the task 
of working out the value of the annual crop production of the Indian Empire, 
and will here only estimate roughly that the annual damage thereto by crop- 
pests cannot be placed at less than five hundred millions (Ave thousand lakhs J 
of rupees, and that a reduction of this damage by even one per cent, of the 
damage now done would more than justify the cost of the most expensive and 
the best Entomological Service obtainable. I consider that, at least in the 
case of the more important crop-pests, which do most damage because they 
attack crops which are grown over very extensive areas in India, the reduction 
of such damage is most likely to be attained by a thorough investigation of 
each such pest. It is only when we have a really thorough knowledge of such 
a pest that we are in a satisfactory position to check it. We must know 
everything about it, its range of occurrence, its normal and possible food-plants, 
its exact life-history under every condition, its enemies (and their enemies), 
and in short all the conditions favourable or unfavourable to its increase. It 
is only after this thorough investigation of each insect concerned that we are 
really in a position to evolve a sound scheme of control built up on a firm 
foundation of adequato knowledge, and to attain such a foundation it is 
necessary to put wholo-time workers on to each problem and to leave them to 
solve it, unfettered by any other domands on their time, and with tho whole 
help and co-operation of the Central Institute to assist them. Each of 
these workers on agricultural problems would, therefore, be givon a definite 
piece of work to do, and left to carry it out throughout tho whole area of 
occurrence of tho insect concerned, Avithout being tied down to provincial limits ; 
for, as noted abovo, nearly all the important pests occur over wide areas, and 
their investigation is therefore not a matter concerning one or two provinces, 
but all or nearly all. It seems obvious that a body of, say, half-a-dozcn 
workers, attached to a Central Institute, and each free to give his whole 
undivided attention to one piece of work, would accomplish far more than an 
equal number of workers, each confined, to all intents and purposes, within the 
narrow limits of his own province and each relying on his own resources and 
probably duplicating to a large extent tho work already accomplished else- 
where. I do not refer here so much to tho practical application of results as 
to the preliminary investigation of pests which is necessary for the devising 
of successful means of control, but it may be added that the application of 
practical means of control of insect pests of crops may usually be loft to the 
staff of the Agricultural Service and, once such control measures are 
established as a practical routino measuro, will not generally require the 
continuous supervision of an entomological expert, whoso services oan then 
be transferred to the investigation of the next problem awaiting solution. 
The numbers provided for are intended to allow for the taking up of work in 
applied entomology as regards apiculture and lac culture, so far as the 
entomological aspects of these subjects are concerned, although as the work 
expands, it is probablo that these subjects may require each a special section. 
This, however, will work out with tho development of the service. I have not 
provided for sericulture, as I understand that proposals on this subject are now 
before Government ; this also is primarily of importance from the commercial 
point of view. So far as the Entomological Institute is concerned, however, 
any information or assistance on the entomological side would of course be 
given as far as possible. ' 

The present work of the Entomologist to the Indian Tea .Association on 
tea pests would fall under the ordinary scheme of work of the entomological 
experts employed especially on agricultural work- 
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19. I have provided, in the above nucleus scheme, for three entomological Problems in 
experts, one each to work respectively in the Himalayan, South Indian and tow* ***• 
Burmese forest areas, as the predominant trees (and hence their pests) are con* 
siderably different in these three areas. It must, however, be understood that 

this scheme is only a nucleus one to provide for preliminary research on such 
inseot pests. The Forest Research Institute at Dehra Dun alro&dy possesses an 
insectary and laboratory accommodation, and these could doubtless be utilised 
as a central out-station of the entomological expert attached to the Himalayan 
Division. The need of an entomologist for the South Indian Forests has 
certainly made itself felt, and I think that the same may be said of Burma ; 
at least three experts arc required, therefore, as a minimum. 

20. The importance of insects as carriers of human diseases has forced itself problems In 
on the attention of all civilised nations during the last two decades, and the neces- medical work.' 
sity for the investigation of such insects in India requires little emphasis here. 

In this section again it should be realised that the two experts, provided for 
in the forogoing scheme, arc intended as a nucleus only. I would suggest that 
one of these two experts should be exclusively a mosquito specialist, whilst 
the other should be primarily a pathologist, able to work on insect-borne diseases 
from a medical view-point, leaving the more systematic side to his colleagues 
at the Central Institute. 


The mosquito expert would be attached permanently to the Central Ento- 
mological Institute, where all systematic work would be done, but would be avail- 
able for touring to study the life-histories, and occurrence of mosquitoes through- 
out the Indian Empire and to advise, where required, ou problems of mosquito 
control. The pathologist would keep in close touch with Schools of Tropical 
Medicine in Calcutta, Bombay and Madras. The work of both men would be 
arranged by the Director of the Entomological Institute in consultation with 
the Medical Department. 

21. Seven-tenths of the population of the Indian Empire are directly Problems in 
dependent on agriculture for their livelihood, and the whole basis of Indian veterinary wort 
agriculture rests on the cattle of the country ; yet in spite of the fact that so 

many serious diseases of domesticated animals are known to be transmitted by 
insects (including ticks, etc.), tlfcre seems hitherto to have been no definite 
policy of entomological work in this direction, and very little has been done. 

At least one whole-time entomological export is required for this work alone. 

His work would be arranged by the Director of the Entomological Institute iu 
consultation with the Veterinary Department. 

22. The scheme provides for seven men under this heading, and there would ■pnhwiAiAgvj 
he more than ample work for this number merely in working out the collection experts at 

of insects received from the staff of the Institute working at their several Central ^ _ 

problems in the field and from correspondents in and outside India, in inves- institute, 
tigation at headquarters of life-histories, etc., of insects, testing of insecticides 
and general routine work. But the scheme provides for more than this, 
because, even if the staff is at full strength, there will necessarily be leave 
vacancies at times, and also an expert who has been working in the field for 
a year or more on one insect will require to return to headquarters to write up 
his results and perhaps to have a change of work, and the field work can then be 
continued (so far as can be done) by sending out one or more of the men from the 
Central Institute. It will also be necessary to provide (a) for purely systematic 
workers, as some of the recruits available will inevitably turn out to be excellent 
systematists but indifferent field workers, and (6) for men who have reached a 
time of life when they are not fit for strenuous field work, but when their 
nrevious extensive experience will bo more valuable at headquarters. In any 
case, it will he essential to have a strong staff at headquarters, as it is intended 
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that the field workers should be relieved, as far as possible, of all systematic 
work, care of collections, correspondence, etc., so that they may give their 
undivided attention to the problems in hand. 

23. As this officer will have to keep in close touch with the various activi* 
ties of his whole staff and to arrange their work in consultation with all other 
departments, to keep in touch with all other entomological work throughout 
the world, and to advise Government on all entomological questions, he must 
necessarily be an entomologist. He should draw the ordinary pay of his grade 
qs an expert and be given an additional allowance of Rs. 500 per month, in 
recognition of his increased responsibility and the onerous nature of his 
duties. 


Class II. 

24. Generally speaking, each entomological expert working in the field 
will require the services of assistants, collectors, setters, and artists, but the 
amount of assistance required by each expert would depend so largely on the 
conditions of each case that I have thought it unnecessary to draw up any rigid 
scheme of establishment for each section, as such assistance would be allocated 
as requisite by the Director of the Entomological Institute. It seems better, 
therefore, to show these men in one group of figures for each grade. 


Assistants. 

Available for field work 12 

Upkeep of entomological show-cases in museums ... 1 

At headquarters 

Records 1 

Library '. 1 

Insectary 2 

Collections 6 


Total . 23 


Setters and Collectors. 

Available for field work under experts 12 

Available for field work to be sent out to procure special material . 4 

At headquarters 

For upkeep of collections 6 

Insectarv setter . 1 

Printer (for labels) 1 


Total , 24 


Clerical Establishment. 


Superintendent of Director’s office 1 

Head olerk 1 

Cashier • 1 

Clerks and typists • U 

Storekeeper 1 


Total . 12 
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Jrt uta. 

Head artist • . > 1 

Artists (available for work under experts in field and at head* 
quarters) 11 

Total 1 2 


Menial Establishment . , 

Peons (for touring officers and at Central Institute) ... 24 

Estate chowkidars ........ 4 

Malis (for estate and insectary compound) .... 6 

Sweepers for Central Institute ...... 4 


Total . 88 

(J Vote . — The above figures do not provide for water supply, electrical current, workshops, 
etc., as such will necessarily depend on the actual situation of the Institute. It would, for 
example, probably make for economy to maintain a small workshop for making and repair of 
cabinets, show-cases for museums, etc.) 

(6) Buildings- 

25. The Central Entomological Research Institute, forming the head* 
quarters of the Indian Entomological Service, must be situated in an accessible 
locality with : — 

(1) an equable climate making it (a) habitable for the staff, and (6) 

suitable for breeding insects at all seasons of the year, and 

(2) an equable and not excessive humidity in order to ensure the 

projjcr preservation of insect specimens. In a very dry atmos- 
phere, insect specimens become so brittle as to break at the least 
touch, whilst an excess of humidity induces growth of mould 
which completely ruins all delicate specimens. In this connec- 
tion it must be pointed out that proper preservation of a collec- 
tion is essential, not merely on account of the money” value of 
a collection as such, but because the actual individual specimens 
themselves often form an exact record (as in the case of crop- 
pests or in the caso of types of various categories in systematic 
work) which cannot be duplicated if the specimens perish. 

None of the present main entomological stations fulfils the above conditions. 
Pusa, for example, is quite unsuitable climatically, as practically all insect activi- 
ties cease during the cold weather (November to February) and again during 
the hot, dry weather of April and May, whilst in the wet season (June to 
October) the humidity is excessive. Dehra Dun has a more extended cold weather 
than at Pusa, and I think that the humidity is too high for proper preservation 
of collections. Calcutta is more equable but much too humid, so that the Indian 
Museum has found it necessary during thtpfnonsoon to close up its insect collec- 
tion, which is not available for study then ; the expense of providing a suitable 
large area of land for the Entomologioal Institute in Calcutta must also be 
considered. Much the same remarks apply to any coast town. 

Coimbatore would seem to fulfil the neoessary conditions better than any 
other place that I know of. It is sufficiently accessible. The temperature 
whilst rather high, is fairly equable, and it is possible to carry on breeding 
work throughout the year, whilst the adjacent hills would provide accessible 
localities for small laboratories for the study of insects requiring a cooler 
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climate. The humidity is low, but excessive dryness is prevented by the prox- 
imity of hills and of the sea, and practical experience during the last ten 
years has shown that it is possible to keep insect collections in good order there 
with very little risk of mould. Coimbatore has the further unique advantage 
of possessing already at once aq^gricultural College and a Forest College, so 
, that the Entomological Service would be able to (1) keep in close touoh with 
the requirements of these two services, (2) have available for consultation 
the views of Agricultural and Forest Officers on technical questions ; and (3) 
utilise their libraries on these subjects, thus reducing expense in the case of 
numerous publications only required for very occasional reference. 

Coimbatore is not ideal altogether, but it approaches the ideal locality for 
a Central Entomological Research Institute more closoly than any other locality 
which I know of in the Indian Empire, and therefore, pending the suggestion 
of any more suitable place, I recommend Coimbatore. 

As noted, there are already Agricultural and Forest Colleges at Coimbatore. 
Roth are situated in close proximity to one another, about 3 miles west of the 
town. It would probably be possiblo to secure an appropriate site for the Ento- 
mological Institute somewhere near (probably to the north of) these two Colleges. 
An estate of about 150 acres would probably bo required to allow of the proper 
disposition of the Institute, accommodation for the staff, insectaries, out- 
buildings, experimental areas, etc. By placing the Institute here, thero would 
also be a saving in provision of post-office, dispensary and medical staff, electric 
supply, water supply, etc., as a scheme for any of these could be made to serve 
the Entomological Institute as well as the two present Colleges. 

The Institute itself would require to be a large building, well-lighted, with 
large rooms for collections, records, library, etc. It seems unnecessary to 
draw out detailed plans at present, but the cost of building may be estimated 
at Rs. 6,00,000. This estimate provides for a suitablo building and is not 
intended to include architectural fancy work. 

In addition there would also be required the provision of house accommo- 
dation for the staff. This may bo estimated at Rs. 6,00,000, of which only 
about half would be required to start with, the other half being utilised as 
necessitated by expansion of staff, for it would probably take ten years to get 
together a body of twenty really suitable men as entomological experts and 
the staff of men in Class II could only be increased pari passu with those in 
Class I. 

In addition to the Institute, it would be necessary to provide insectaries 
and other out-buildings and for the fitting up of the Institute. These items, 
together with the purchase of the necessary land, initial laying out of roads, 
planting of trees, etc., may he estimated at Rs. 2,00,000. 


Cost of scheme* 

20. The following is a rough estimate of the foregoing scheme : — 

Non-reemrring charges. 

Be. 

Entomological Institute (main building) .... 6,00,000 

Accommodation for staff . . ... 6,00,000 

Purcbaso of land, fitting and out-buildings . . . 2,00,000 

Removal of present staff, collections and records from Pass, 

Debra Dun, Calcutta, etc., to Coirfibatore . . , 10,000 


1V0.000 
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Recurring ckarget [pay). 

Rs. 

Pay of Entomological Eip»w (20 men at Rb. 12,000 each) . 2,40,000 

^Allowance (beyond ordinary Expert pay) to Director (Re. 500 

per mensem) 6,000 

Pay of Entomological Assistants : — 

20 men at Rs. 2,500 'j 

2 „ •„ 6,000 Veach 60,000 

1 man „ 4,000 ,, 

Pay of setters and collectors : — 

20 at Rs. 600 


f each ....... 15,600 

4 „ 900 3 

Pay of clerical establishment ...... 11,300 

Pay of artists . ...... 10,000 

Pay of menial establishment . . ... 4,000 

Total . . 3,46,900 


Recurring chargee ( allowance* and upkeep). 

Rs. 

Travelling allowance for Experts ..... 30,000 

Do. do. for staff ..... 10,000 

Camp charges (hire of temporary laboratories, transport of apparatus 

and specimens, etc.). 5,000 

Laboratory apparatus 20,000 

Insecticides and experimental apparatus .... 10,000 

Books ... 5,000 

Postage .......... 2,000 

Furniture 1,000 

Miscellaneous . 5,000 

Publications . ....... 5,000 

Estate charges ........ 2,000 

Total . 95,000 

Total recurring average annual charges . 4,41,900 


The cost would therefore be roughly fourteen lakhs non-recurring and four 
and a half lakhs recurring when the scheme was in full working order. 

But from the above figures must of course be deducted the value of (1) 
accommodation to be given up, and (2) pay and expenses of the present 
entomological staffs. The value of the laboratory and house accommodation of 
the entomological staff at Pusa alone, for example, based on original cost of 
buildings, must beat least three lakhs, and this would be rendered available for 
much-needed expansion of other sections at Pusa without extra charge to Govern- 
ment, whilst the Pusa budget would similarly be reduced by over half a lakh ; 
-this reduction is on present rates, whereas the estimate for the proposed Ento- 
mological Service is for a full service which would take at least ten years to 
work up to. 

Relations of the Entomological Service with other Government 
departments and with the general public in India- 

27. Having considered briefly the constitution of the proposed Entomolo- 
gical Service, I will now endeavour to indicate the directions in which such a 
service would work in with other services and the general public in India. In 
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the first place, however, it should be noted that I am strongly of opinion that 
the Entomological Service should be a separate s&vice, distinct from any now in 
existence. The subject of entomology is so vast and its boundaries i* most 
directions 'are so dearly defined, that I consider that it should be treated as a 
separate entity and not tacked on as a minor appanage of the Agricultural, 
Forest or similar department, or the Zoological Survey or any Phyto- pathologi- 
cal Institute. 

28. As the Agricultural Department in India has by far the largest and 
best organised Entomological Section at present,! will deal with the Agricul- 
tural Department first. 

The Agricultural Department (exclusive of the Veterinary Department, to 
be considered later) is of course chiefly interested in (1) crop-pests, and (2) 
useful insects (silk worms, bees, lac). The word “ crop-pest ” indicates, roughly 
speaking, an insect which docs appreciable damage to any cultivated plant ; 
from a strictly entomological view-point, however, any exact definition becomes 
impossible, whilst the study of any crop-pest must include a study of its enemies, 
and its relatives, and may thus cover a very Vide field. The Agricultural 
officer (farmer), however, is concerned little with the entomological side, but 
mainly with control ; what he wants is a knowledge of the best means of pre- 
venting and checking damage to his crop, and it will be the business of the 
Entomological Service to give the required help in this direction. 

Particular problems concerning specific crop-pests will be taken up by the 
Entomological Service in consultation with the Agricultural Departments, and 
one or more Entomological Experts (with any necessary staff of assistants, 
setters, artists) placed on special duty to work in each. The preliminary step 
in such investigations will bo purely entomological and will comprise a thorough 
study of the insect concerned in all aspects, and usually in more than one area 
of its occurrence. In the case of crop-pests this work can usually be done at 
one of the numerous stations belonging .to the Agricultural Department, and 
temporary accommodation for the entomological staff can doubtless be arranged 
for in most cases by the Agricultural Department. A thorough working 
knowledge of the insect having been attained, the Entomological Expert will then 
be in a position to collaborate with the local Agricultural officer in control 
measures, at first on an experimental, and later on a field scale, and, a satisfac- 
tory control method once having been worked out, this can then be carried on 
iu future by the Agricultural Department as a routine measure in connection 
with that crop, in the case of most methods of control by cultural or mechani- 
cal methods. This is, of course, what is done already by the entomological 
staff of the Agricultural Department, but the Export of the Entomological 
8ervice will be in a better position to deal with each problem because he will 
have the whole help of the Entomological Institute behind him, instead of 
being compelled to waste time in doing every detail for himself, as under the 
present conditions ; if, for example, in working at the crop-pest under investi- 
gation, he finds that it is controlled by an efficient parasite, he will be able to 
send specimens of that parasite to the Entomological Institute where it will be 
examined by the section dealing with that group, and the expert in the field 
can then be informed promptly what the parasite is and from what other pests 
or ar^b it is known and any other details available in the centralised records 
of the Institute. This is a very great advantage over the present system, where 
every entomological worker has to gather his information for himself as best 
he can, with the result that years of work may be wasted in control of a pest, 
and each separate worker (whether in different provincial Agricultural 
Departments or in other spheres of work) has often a few scrappy facts which 
are useless in themselves, but which, if co-ordinated into one whole at a 
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Central Institute, would often throw a flood of light on to obscure problems. 
In the case of effective parasites also, the Central Institute could be of great 
use to the Field Expert, either by rearing them in quantity at tho Central 
Institute and sending them out as required to control crop-pests, or by sending 
out extra help to breed them on the spot. This has already been done to some 
extent from Fusa, in the case of parasites of the cotton bollworm in the 
Punjab, but it will only become a practicable proposition on a large scale if 
there is a sufficiently large entomological staff to carry out such work. 

Tlje Entomological Service would therefore help the Agricultural Service 
by a thorough investigation of crop-pests and by recommendations for dealing 
with such on a field scale, leaving to tho Agricultural Service the carrying on 
of such control measures as a regular routine, once their efficiency bad been 
thoroughly demonstrated. To use an Entomological Expert for routine work 
of this sort seems to me a waste, as his services will be much better employed 
in investigation of another problem requiring them. 

In some cases the Agricultural Departments may require tho permanent 
services of entomological workers to carry out routine measures, in the case of 
sporadic outbreaks of pests, for demonstration of approved means of control, or 
for other similar purposes. One very useful function would be the prompt 
reporting to tho Entomological Institute of all outbreaks of crop-posts. In 
such cases the services of a highly trained expert would not be required, and 
the present grade of Entomological Assistants in the Agricultural Departments 
should be competent to do such work. They will, in fact, require to bo retained 
and their numbers expanded as the Agricultural Departments dovelope, and I 
should be inclined to recommend that one Entomological Assistant should be 
placed under each Deputy Director of Agriculture for the work noted above. 
These Entomological Assistants* should belong to the Agricultural Depart- 
ments, as at present, and work under tho orders of, and correspond with, the 
Entomological Institute through the Deputy Directors of Agriculture. At the 
same time, they will be able to obtain help and advice as required from the 
Entomological Research Institute and will have the whole advantages of 
centralised collections, records and publications on entomology. It would 
probably be practicable, and undoubtedly it would be advantageous, to send 
these Agricultural Entomological Assistants to the Entomological Institute 
occasionally, for a short course in agricultural entomology, to rub up their 
knowledge. 

The Agricultural Departments have also at each of their Agricultural 
Colleges an Entomological Assistant who gives a course in Agricultural 
Entomology to the College students. These men should similarly be retained 
in their present positions in thu-eadfe of the Agricultural Service. At the same 
time they would have the advantage of the help and advice, when required 
(through the Agricultural Department officers), and publications of the Ento- 
mological Institute. The course of training in agricultural entomology at the 
Agricultural Colleges is necossarily elementary, and the present grade of 
Entomological Assistants should bo quite competent to give it. To employ 
an Entomological Expert on elementary work of this nature is a waste of his 
time, which could be better employed at research work. At the same time, if 
there was any desire to this effect on the part of the Agricultural Colleges 
concerned, it would be practicable J,o arrange to send an entomological 
lecturer from the Entomological Instituto to give a short course of lectures 
annually at each college and, if necessary, to inspect the entomological 

* Not 2 . — For the Bake of convenience I have retained the present title of Entomologies! Assistant, but 
these men could equally well be included in the ordinary cadre of the agricultural branch of the Agricultural 
Service (under the same of Inspectors or a ny suitable title). 
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courses at the colleges and keep* them up to the mark. There are now 
Agricultural Colleges at Coimbatore, Poona, Nagpur, Sabour, Cawnpore and 
Lyallpur, besides Pusa, and there will presumably be Agricultural Colleges in 
the future at Dacca, Mandalay and Peshawar, so that a course of lectures at 
each of these places would make a year’s work for one man. This work could 
be done by a senior Entomological Assistant, and it need hardly be added that 
such a type of lecture-course would ensure efficient (by using the services of 
a specially picked man equipped with the latest facts) and economy in the 
preparation of specimens, models, diagrams, lantern slides, etc. Such a course 
of lectures would be supplementary to the ordinary College course. 

The changes in the present entomological staff of the Agricultural Depart* 
ments consequent on the foundation of an Entomological Service would be as 
under : — 

Pusa. 

The Entomological and Pathological Sections would be transferred en bloc 
to the Entomological Research Institute, only one entomological lecturer 
being retained at Pusa to give a course in agricultural entomology to the 
Agricultural students. 


Madras. 

Tho whole of the Entomological Section (with the exception of one 
Assistant as entomological lecturer at the Agricultural Colleges) to be trans- 
ferred to the Entomological Research Institute. 

One Agricultural Entomological Assistant to be provided to work under 
each Deputy Director of Agriculture. 

Bombay , Central Provinces, Bihar , Bengal, Assam, Burma, United Provinces 

and North - West Frontier Province. 

No chango except that one Entomological Assistant to be provided to 
work under each Deputy Director of Agriculture. 

Punjab. 

The recently sanctioned post of Entomologist to be absorbed in the staff 
of the Entomological Institute. No other change except that one Entomologi- 
cal Assistant to be provided to work under each Deputy Director of 
Agriculture. 

At present, therefore, there w'ould be comparatively little ohange in most 
of the provinces but, allowing for future expansion of the Agricultural Depart* 
ments in the provinces into suitable circles, each under an Agricultural officer 
and each provided with an Entomological Assistant, the numbers required 
would be approximately as under* :* — 


Province. 

For fieldwork 
in Agricultural 
circles. 

For teaching at 
Agricultural 
Colleges- 

Baluchistan ........ 

' 1 

.. 

North-West Frontier Province ..... 

* 

i 

ft 

Punjab .... • 

6 

i 

United Provinces ....... 

5 

i 


• Note.— I nave made no pnmiion for Heiopotamin at it it at pro tent uncertain how much will be- 
included in the J.oditn Empire. 







149 


Province. 

For 6cldworlc 
in Agricultural 
circles. 

For teaching at 
Agricultural 
Colleges. 

Bihar 

5 

1 

Bengal 

5 

1 

Assam ..... 

4 

... 

Burma ...... . 

f> 

1 

% 

Madras (including Coorg) ...... 

7 

1 

Bombay ..... . 

«> 

1 

Central Provinces and Berar . . 

fi 

1 

Pusa ......... 

... 

* 1 

TVai. 

52 

10 


The cost of the foregoing alterations would show a saving to tho Agri- 
cultural Department on the present figures, but would increase gradually as the 
country becomes subdivided into circles until the full numbers were attained. 
On a basis of full numbers, the cost for each Agricultural Entomological 


Assistant would be roughly : — 

Rs. Rs. 

Pay ........ 2,500 

Travelling allowance ..... 1,500 > 5,000 

Apparatus, insectioides, and general office charges . 1,000 J 


In some provinces the rates of pay are lower than in others, but probably 
a figure of Rs. 5,000 per annum represents a fair average for India as a whole. 
In the case of the College lecturers there would be a saving on travelling 
allowance and insecticides, but, on the other hand, these posts would be 
generally held by the moro senior and experienced and intelligent men whose 
pay would run higher, so that in their case also the annual budget estimate of 


Rs. 5,000 may be taken as a fair average. j 

On these figures the cost would approximately be 

Re 

Baluchistan ........ 5,000 

North-West Frontier Province. Four new men at Rs. 5,000 

= 20,000, less approximately Rs. 1 000 now spent . . 19,000 

Punjab. Six men at Rs. 5,000 = Rs. 80,000, less approxi* 
mately Rs. 25,000 for Government Entomologist (already 
sanctioned), staff, and office expenses .... 5,000 

United Provinces. Six men at Rs. 5,000 = Rs. 30,000, less 
approximately Rs. 2,000 now spent .... 2S,000 

Bihar. Six men at Rs. 5,000 33 Rs. 30,000, less approxi- 
mately Rs. 7,000 now spent ..... 28,000 

Bengal. Six men at Rs. 5,000= Rs. 30,000. less approxi- 
mately Rs. 1,000 now spent ..... 29,000 

Assam. Fonr men at Rs. 5,000= Rs. 20,000, less approxi- 
mately Rs. 2,000 now spent ..... 18,000 

Burma. 8even men at Rs. 5,000= Rs. 35,000, less approxi- 
mately Rs. 5,000 now spent ..... 80,000 

Madras. Eight men at Re. 5,000 = Rs. 40,000, less approxi- 
mately Rfc. 20,000 now spent ..... 20,000 

Bombay. Seven men At Rs. 5,000 = Rs. 35,000, less approxi- 
mately Be. 6,000 now spent . . • . 29,000 


20 - 
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Relatfons’with 
Forest Depart* 
meat. 


Re. 

Central Provinces and Berar. Six men at Re. 5,000= 

Rs. 30,000, less approximately Rs. 4,000 now spent . 26,000 


+ 2,32,000 

Pusa. (As post-graduate teaching will be given here the 
man selected will require higher pay.) One Lecturer + 

Rs. 8,000, less present cost of two Entomological Sec- 
tions— Rs. 76,000 —67,000 

+ 1,66,000 


But it should be remembered that, in tho absence of a centralised Entomological 
Service, the entomological staff of the Agricultural Department in nearly all 
the provinces would normally expand to include at least one Entomologist and 
a staff, besides expensos for laboratories, house-accommodation, library, etc., so 
that the totals for all major provinces (except Madras and Punjab) require a 
relative reduction of roughly Rs. 20,000 each. 

29. Tho relations of tho Entomological Service with the Eorcst Depart- 
ment would roughly follow those of tho Entomological Service with the Agricul- 
tural Department. 

There would be firstly the Entomological Experts, with their assistants 
and collectors, employed on investigation of forest pests. This work would 
necessarily be done in close touch with the local Forest officers, who would 
carry out control methods for each pest after these had been worked out The 
Experts’ work would be primarily research on the insects concerned, their life- 
histories and occurrence, followed by experimental work on control in close 
collaboration with the Forest officers, at first on a small scale and later (if 
successful on a small scale) on a larger scale, measures found successful on a 
large scale being thereafter carried out by the Forest officers as routino methods 
in checking particular pests. It should be noted that such measures would 
usually become purely silvicultural opera! ions. 

The Forest Department would probably also require on its own staff the 
services of a small number of subordinates (1) to collect information regarding 
the occurrence of insect pests, and (2) to apply approved control measures under 
the Forest officers. I have no exact information regarding the number of 
forest areas in which suoh men could be usefully employed, but, if there were 
twenty such men in the department, this would allow roughly for one such 
man under each Forest Conservator. Their duties would be to tour in such 
areas as were indicated by tho Conservator under whose orders they were acting, 
and to enquire into and collect specimons of all insects found damaging forest 
trees, such specimens and information being forwarded through the Forest 
Department to the Entomological Institute, which would then possess an exact 
record of tho occurrence of forest pests in each area. These records would, in 
the course of’ time, prove an invaluable asset in allocating the investigations 
to be undertaken by the Entomological Experts, both on the part of the Forest 
Department and of the Entomological Service. Tho amount of pay, expenses 
and travelling allowance for each of these men would undoubtedly vary 
considerably in different districts, but probably a sum of Rs. 5,000 for each 
annually would cover all expenses on a general average for the Indian Empire. 

The Forest Department would also require to provide for instruction in 
forest entomology at their Research Institutes at Dehra Dun, Coimbatore, and 
hereafter in Burma. Very advanced instruction is not required, but the 
instructor should be attached to the Forest Research Institute permanently in 
order that he may be able to accompany the Forest students on instructional 
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tours. 8uoh a po9t of instructor could probably be filled in course of 
time by selection from the Forest Entomological Assistants described above, 
and would form a higher appointment for the best of such men, being graded 
roughly on a scale of pay of about Rs. 260*600. It should be practicable to get 
together the Forest Entomological Assistants and Forest Entomological 
Instructors at regular intervals (annually or biennially), either at the Ento- 
mological Institute or at the Forest Research Institutes, to discuss their 
work and to go over it with the Entomological Experts employed on forest 
work, so as to get the fullest benefit out of the work of those men. 

The following is the estimated cost of the scheme 

Rs. 

Twenty Forest Entomological Assistants* at Rs. 6,000 each . 1,00,000* 

Three Entomological Instructors (one each for Debra Dun, 

Coimbatore and Burma) on pay of Rs. 5,000 with travelling 

and other expenses of Rs. 8,000. 3 (Rs. 5,000+3,000) . SI ,000 

• Total . 1,24,000 

deduct cost of three Forest Zoologists (one each for Debra Dun, 

Coimbatore and Burma) with pay, allowances, and staff 
transferred to Entomological Service. Say Rs. 25,000 each . — 75,000 

Total . -H 9,000 

The total extra cost to the Forest Department would, therefore, come to 
roughly half a lakh annually, which is a comparatively small sum to pay 
for a comprehensive system of investigation of forest pests throughout the 
Indian Empire, whilst half of this sum represents cost of instruction of Forest 
students. 

30. This subject has already been dealt with to some extent under Relations with 
“Problems in Medical Work.” 1 think that the whole work, from the the Medical 
entomological side, could be carried out by the staff of the Entomological Dewrtm ®t- 
Institute, and that it would not he necessary for the Medical Department to 
maintain any special entomological staff of its own. 

Estimated cost of the scheme would be 


Rs. . 

Medical Entomologist, stall and allowances, at present paid 
from Medical Research Fund— to be transferred to the 

Entomological Institute 10,003 

* (approximate^). 

31. It is proposed to employ one Entomological Export, with necessary p*i.« ff nB ^ 
staff, exclusively on investigations of insects carrying disease to domesticated Veterinary 
animals in the Indian Empire. His work would be arranged by the Director Dewrtment - 
of the Entomological Institute in consultation with tho Imperial Bacteriologist 

and the principal Veterinary officers in each province. Tire Export would 
tour/ts required and work at his problems in close collaboration with the local 
Veterinary officers. The Veterinary Department would also have the benefit of 
the use of the Entomological Institute for identification of insects found in 
association with domestic animals. 

The scheme would imply no increased or decreased cost so far as the 
Veterinary Department is concerned. 

32. In the term “Indian Museum ” I propose to include the Zoological Relations with 

Survey because, although nominally Separate, the work of the Zoological too Indian 
Survey is centred in the Indian Museum at Calcutta. oleum, 

* The title 1* immateriel. They could be culled Kntomoh.giul l’auger. or any ether title. 

20 a 
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Relations with 
other museums 
in India. 


The present staff of the Indian Museum, so far as entomology is concerned, 
comprises one Assistant Superintendent and a small number of assistants and 
setters (about two assistants and three setters). The collections, as in most 
large museums, comprise ( a ) a small collection, open to the public, of represen- 
tative examples of insects, and (5) a larger collection, or series of collections, 
not open to the public but only intended for special entomological students. 
The collections contain some good material, but are comparatively small, nor 
does there seem to be much room in the Museum building for sufficient 
expansion to provide for a really representative collection of Indian insects. 
If any serious attempt is to be made in the future to provide for a large 
collection of Indian insects, the Museum (including Zoological Survey; would 
have to provide at least a dozen specialist workers to work on nothing but the 
systematic side of entomology, and even a dozen men could not attempt to tackle 
the whole insect fauna of India, whilst, if they did, their work would (1) 
necessarily overlap that done by other entomological workers (under present 
conditions) in the Agricultural, Forest, and other Government departments, (2) 
be comparatively worthless to the Indian Empire? if nomenclature as such were to 
be the final aim of these Museum workers. The climate of Calcutta, also, is 
absolutely unfitted for the proper preservation of dried insect specimens, owing 
to the excessive damp during tho rains. 

I do rot think that the Zoological Survey will ever be in a position to 
correlate tho varied entomological work even now being done in India, largely 
because the area of entomology is too vast for inclusion in tho Survey, without 
an unduly large expansion of its staff. It must be remembered that about 
80 per cent, of the whole Indian fauna is composed of insects. 

I recommend that tho whole of the Entomological Section of the Indian 
Museum (including staff and study collections and library, so far as these are 
the property of Government,) be transferred to the Entomological Institute, 
leaving tho Indian Museum a small collection of insocts for exhibition to the 
public, this small collection (and other similar collections in other museums) 
to be maintained in future by the Entomological Service, which would depute 
a special Assistant to go around the various museums to see to the renewal, 
display and upkeep of such publio collections. Ey this means the Zoological 
Survey would be able to specialise more completely on marine biology, in 
which direction the officers of the Museum have been doing good work 
(specially in connection with the B. I. M. S. “ Investigator ” and fresh- 
water fauna) for some time past. The Museum would also remain a centre 
for work on mammals, birds, reptiles, and other animals, except insects. 

The cost of the scheme to the Museum would be : — 

, Ks. 

Cost of present Assistant Superintendent foe-entomology, staff and expenses, 
to be transferred to Entomological Institute . . .—12,000 

(approximately) . 

S3. There are various other Government museums in India (at Madras, 
Xagpur, Lahore, Darjeeling, etc.), and many of these maintain a small exhibi- 
tion collection of Indian or local insects. There are no regular entomolo- 
gical staffs at any of these museums (except the Indian Museum at Calcutta), 
and the exhibited series of insects are as a rule very poor. With the aid of 
the Entomological Institute, which would be yearly receiving large collec- 
tions of insects from all parts of the Indian Empire, it would be quite practic- 
able to put aside a proportion of identified and surplus duplicates of insect 
specimens for these museums, due regard being paid to local requirements, 
and to send around a specially selected Assistant to visit such museums 
periodically and arrange such duplicates for display, replace faded and damaged 
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specimens, and generally look after this section of each museum. By this 
means the museum staffs would be relieved of a piece of technical work with 
whose details they are not usually conversant, and the general public visiting 
the museums would gain by seeing the best available collection of insects* 

There would be no idea of setting up complete collections of insects in these 
museums, but only of exhibiting representative series, which is all that is 
required generally. 

The cost of the scheme to the museums would be nil, and tho gain in 
general efficiency would be considerable. 

34. The museums and Medical Sorvices como under the genera] heading of Relations with 

“ Education ”, but I refer here more particularly to the relations of the Ento- Educational 
mological Service with the Educational Department as such. Service. 

The Entomological Research Institute would be intended purely as a 
Research Institute, and it. is not intended that the energies of the stnff should 
include regular training in entomology, although of course all real students 
would be welcomed and given every facility for work. There would thus be 
no direct relations or competition between tho two services ; but tho experience 
and knowledge of the Entomological Service would he freely available to the 
Educational Service for such items as the preparation of nature-study manuals 
or any similar items which might deal with life-histories or bionomics of 
insects. 

35. The Entomological Experts at the Entomological Research Institute Relations with 
could doubtless assist the Geological Survey by technical advice regarding Qoolosieal 
fossil insects, which may at times throw some light on paloeontological prob-® urV8y ' 
lems. Similarly, it is probable that in some cases the distribution of certain 

insects may depend" on the geological nature of certain areas, and the Geolog- 
ical Survey could advise on this point; in this counectiou it may bo noted 
that, as the Entomological Institute is intended to gather a general collection 
of insects from all parts of the Indian Empire, it \\ ill be in a far better position 
to study such problems as distribution, than any of the present scattered workers, 
each with an incomplete collection. 

36. The notification yet to be issued under Act II of 1914 for regulating the Relations with 
importation into India of insect pests must be considered in this connection. Customs. 

As experience is accumulated, it is inevitable that more stringent restrictions 
will be found necessary to regulate the importation of insect pests and to control 
by legislative means those which arc already in tho Empire, and it is obvious 
that a strong Central Entomological Institute will bo in the best position to 
advise on any points which may arise and to carry out in a uniform manner 
any restrictions which it may be found necessary to impose. If there is one 
centralised Entomological Institute, tho Customs Department will know exactly 
where to apply for any information required and, if it should he necessary 
(for example) to provide an entomological staff for inspection or fumigation of 
imports or to carry out the requirements of any Internal Pests Act, such staffs 
should be under the control of, or at least in touch with, the Entomological 
Institute. 

37. As already pointed out, the entomological worker in India is concerned Relations with 
not only with problems of his own area, but with similar or cognate prob- other entomob* 
lems of areas outside of his own. The insect pests of Ceylon, Java, Malaya 

Formosa, Queensland, and to a less extent of t>ther parts of the world, aro 0Q ^ e tthU» 
not only of interest but of importance to the worker in India, and it is absolutely 
necessary to keep in close touch with work that is going on in these other 
localities, whilst of course our work in India is of equal interest to them. The 
■advantages of a centralised Entomological Institute are perhaps nowhere more 
apparent than in dealing with this aspect of the subject. If, for example 
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Publications. 


Summary ot 
(ongoing. 


there are numerous scattered workers in India in the .Agricultural Forest, 
Medical and other departments, it is equally impossible for each of them to 
keep in proper touch with extra-Indian work and for extra-Indian workers to 
keep in touch with* the work of each one of them. There are also - grave 
difficulties, such as those concerned with the languages (French, German, Latin 
Dutch, Italian, Spanish, etc.), in which such extra-Indian publications are 
issued ; no one entomological worker can be expected to he conversant with 
all even of the six languages named above (although he should know at least 
two), even if he should be able to get hold of all the various publications ; but 
it would be a comparatively easy task to receive in one Entomological Institute 
all these scattered publications and to havo them abstracted and, if necessary, 
translated for the use of the Institute. Similarly, it would be of the utmost 
advantage to all extra-Indian workers to have all publications on Indian in- 
sects issued and available from one centre, so that they could at onco ascertain 
what work had been published on any particular insoct, instead of having to 
consult numerous journals and publications of several departments, as at 
present. 

38. As pointed out in the preceding paragraph, the present system of pub- 
lication of information on Indian insects is so diffused that it is becoming in* 
creasingly difficult to keep track of the literature. When the Entomological 
worker has to keep track of the information on Indian insects published in 
India in the Bombay Natural History Society's Journal , the Indian Journal of 
Medical Research, the Agricultural Journal of India, the Memoirs and 
Bulletins of the Agricultural and Forest Departments, the Indian Forester, the 
Memoirs and Records of the Indian Museum, besides innumerable provincial 
journals, leaflols and other publications on agriculture, etc., *the work becomes 
more involved as the sets of these publications expand ; but, when he enters on 
extra-Indian literature, lie has to contend with an absolutely unwieldy mass of 
publications, past and present, many of which have to bo gone over in detail to 
sec whether they contain any information of interest or importance, as the 
mere titles of papers are frequently very misleading. 

For the sake, therefore, of all interested in entomological publications, both 
in and outside of India, I recommend that all the present purely entomological 
publications issued by Government should be discontinued and amalgamated into 
one set of publications to be issued by the Entomological Research Institute. 

The publications of the Entomological Research Institute would include 
(1) reports and results, scientific and applied, of the work of the staff of the 
Institute; (2) such other papers on Indian entomology as were deemed of suffi- 
cient value to merit publication ; and (3) abstracts of all current literature on 
Indian insects or related problems. 

In the case of other Government publications, such as the Agricultural 
Journal of India, they would not necessarily be deprived of all entomological 
contributions, although the tendency will he for such publications to become 
more specialised, but, if entomological papers were published in such, they 
would ho abstracted by the Entomological Institute, and so brought to the 
notice of the entomological public. 

39. In a short historical riswrni of the rise and progress of entomology 
in India, I have indicated briefly the growth of this study until the present 
time, when it deals with roughly 35,000 different described forms of 
insects, this boing, perhaps, roughly half of those actually existent within the 
Indian Empire. Subsequently I have reviewed the progress made in ento- 
mology by the Indian Museum, the Agricultural Department, the Veterinary 
Department, in medical entomology, in forest entomology, and in other 
entomological work in and outside of India, and have endeavoured to show 
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that the scattered efforts made in these various directions show a lack of the 
coherence necessary to the best efficiency, which can, in my opinion, be best 
secured by a centralised scheme of entomological research. I have also briefly 
reviewed the progress of applied entomological work in the United States, 
Canada, South Africa, and Australia, in which cases also the results actually 
attained seem to support the idea of the advantages to be derived from a centra- 
lised scheme in India. Finally, I have sketched out suoh a centralised scheme 
in some detail. 


Supplementary Questions and Answers.* 

Q. 1 (a) Is it not the case that for agricultural entomology, the life- 
history of an insect must bo examined and remedial measures devised, in close 
and constant touch with agricultural, botanical and economic conditions, in 
order to avoid work on impracticable lines ? 

A. This is obviously the case with this qualification, that a close study of 
the bionomics of the insect in question must precede and form tho foundation 
of any applied remedial measures. There is much less danger, as is shown by 
practical experience in tho past, of any want of close touch with agricultural, 
botanical, or ecomonic conditions than there is of work on wrong lines owing 
to want of detailed work on the bionomics of the insect or insects concerned. 
As examples of this I would adduce tho following instances which arc only a 
few out of many : — 

(1) Termitos destroying wheat at Iloshangabad ; sec pages 19G-197 of 

“ Report of the Second Entomological Meeting.” 

(2) Cane-borers ; see pages 142-143, loc cit. 

(3) Further recent work has shown that the rice-stem borer (Cliilo sp.) 

is distinct from borer (Chilo simplex) in juar, etc., with which 

it has hitherto been confused. 

(4) Microbracon (lthogas) spp. parasitic on cotton bollworm (Earias spp.) 

see page 107, loc cit. 

*in all these casos, and in numerous others, detailed work on purely 
entomological lines is necessary as a pro-requisite of any applied work. In such 
cases as control of pests by tho use of natural parasites, work on purely ento- 
mological lines will be required, not only because such work requires special 
technique in breeding, etc., such parasites, but to ensure that only efficient 
parasites are utilised and that they are used under the best conditions, free 
from hyperparasites, etc. Work of this sort requires the vory best typo of 
entomological worker devoting his whole time and attention to one particular 
problem, and it is only after this preliminary and purely entomological 
investigation has been carried out that we shall really be in a position to begin 
to consider romodial measures in relation to tho agricultural, botanical or 
economic aspects of each case. In tho meantime, wo can of course recommend 
rough and ready remedies in many cases (e.g., bagging of grasshoppers, hand 
picking of caterpillars, spraying, etc.), but such romecliesare merely temporary 
palliatives to minimise damage actually being done, whereas what is required 
is the prevention of damage. As regards collaboration with agricultural, 
botanical or other experts by members of the Entomological Service, this is 
fully provided for in my scheme (see remarks under “ Relations with other 
Government Departments ”), and I do not think that anything more requires 
to be said under thi9 heading. 

Q. 1 (6) Is not this likely to bo the case with other linos of work ? 


• Those answers were given in reply to questions of the Con mission based on th > foregoing prop*, sals. 
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A. I understand this question to refer to the devising of remedial measures 
for other than agricultural pests and the reply to the preceding question will 
apply equally, mutatis mutandis, to this one. 

Q. 2. In view of the necessity so shown of keeping in touch with provin- 
cial departments and of the strong representations for autonomous department 
that provincial Governments will set up, will it not be sufficient : — 

(1) to have an Entomological Service, in order to facilitate recruitment 

. an<J promotion, 

(2) to second a large proportion of its members to provincial or other 

departments for definite periods or problems, 

(3) to maintain touch among workers by submitting their reports to the 

central authority of the Entomological Department, by periodical 
meetings, by the publication of records, and by tours of inspection 
by the head of the Entomological Department who would advise 
Local Governments and departments ? 

Would not these measures obviatothe danger of overlapping or unnecessary 
duplication of work in the case of a pest common to more than one province ? 
Might men so seconded be given special allowances for different classes of work 
as to which the head of the Entomological Department would ho consulted ? 

A. The benefits to be derived from a centralised scheme, as already outlined 
in my note, appear to mo to outweigh any representations that may be set up 
by provincial Governments for autonomous departments. In my opinion, the 
question of expansion of entomological work, in all its aspects, in the provinces 
cannot be considered apart from the far larger question of the development 
of entomological work in the Indian Empire as a whole. We have now had 
sufficient experience during the last twelve years : — 

( а ) to indicate the lines on which expansion of entomological work in 

India is necessary and desirable, 

(б) to foresee the effects in the future of development on the present 

decentralised lines, and 

(c) to reorganise the work before such decentralised development has 
gone too far. 

I am quite aware that any scheme for centralisation of work will be likely 
to be looked at askance from a purely political point of view, but India is a 
large country and also a relatively j>oor country, and furthermore a countrv in 
which the ravages of insects, as pests of crops and forests and as carriers of 
diseases to man and animals are of vast monetary value. Yet, as Indian 
revenues cannot provide for more than a limited amount of control of such 
injurious insects, it is the more necessary to see that the very best and most 
efficient use is made of the amount of money available, and this necessity should 
take precedence of any amour propre desire of provincial Governments to have 
their own autonomous departments. I am, as a matter of fact, doubtful whether 
there will be the amount of opposition implied in the Commission’s question 
on the part of Local Governments to a centralised scheme of entomological work, 
at least as far as the Agricultural Departments are concerned. I have discussed 
my scheme informally with several Directors of Agriculture and other officers 
of the Agricultural Departments, and their opinion hitherto has been that such 
a scheme will meet the requirements of the provincial departments. Some 
n eight might, perhaps, be attached in this connection to the feeling of agricul* 
tural officers (». e., agriculturists as opposed to specialists in other branches) 
that they themselves have not the special knowledge requisite for the control' 
of such specialists work (particularly in the future as this becomes more and 
more detailed and specialised), and they are therefore likely rather to welcome 
than to oppose the transfer of the control of such specialists’ work, provided 
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that their own departments do not suffer. Furthermore! in the case of practically 
all our Indian insect pests, the preliminary entomological investigation will lie 
applicable, not to one province also, but to all areas iu whioh such pests occur, 
although it is possible in some cases that control methods will vary in accordance 
with varying agricultural practices, although any variation in these last does 
not necessarily coincide with provincial boundaries. So far, then, as concerns 
the research side of the work, which will be the main object ot the Entomolog- 
ical Service, this will not be provincial in its aspects. Iam very strongly of 
opinion that efficiency and economy can only be combined, so far as entomology 
in India is concerned, by a centralised scheme of research and work, at least 
somewhat on tho lines I have endeavoured to describe in my note. It is, 1 
think, our duty now to initiato a comprehensive policy, considered from tbe 
point of view of the Indian Empire as a whole and not from any provincial 
outlook, and which will be capable of expansion without overlapping of different 
branches of work or scrapping of previous work, and which will be of immediate 
benefit to the peoples of India iu the present generation and of incalculable 
benefit to their successors. 

As regards the seconding of a large proportion of the members of the 
Entomological Service to provincial or other departments for definite periods 
or problems, this is dealt with in the sections of iny note under “ Problems in 
agricultural work ” and following paragraphs, read in conjunction with “ Rela- 
tions with other Government departments”. I see no necessity for seconding 
the members of the Entomological Service to other departments, as such a 
procedure would cut at the very root of the whole idea of tho Entomological 
Service as such, vis., that the investigators working on partioular problems 
should be unfettered by any local restrictions or other demands on their time. 
A 9 already pointed out, the distribution of any pest will very rarely coincide 
with provincial boundaries, and its investigator must bo free to work on it 
throughout its whole area of occurrence. Nor should his time be taken up with 
unnecessary correspondence, teaching, or the investigation of Local problems 
outside bis specific objects of study ; if seconded to a Local Government or other 
department, there would be sure to arise cases where dual sets of instructions 
to tho investigator would lead to loss of efficiency in work. I am, therefore, 
against any idea of seconding. The investigators should be treated as touring 
officers from the Central Institute, although tho tour in some cases might be a 
prolonged one. They would in fact be detailed for definite problems, but not 
for definite periods. If the entomological experts were to be seconded for 
definite (and presumably prolonged) periods, the Local Governments or depart- 
ments would have to provide proper accommodation, laboratories, libraries, etc., 
which expenses are avoided by my scheme. 

Proposals for maintaining touch between the Entomological Service and 
other workers under the provincial Governments or in other departments by 
periodical meetings, by publication of records and by touring have already 
been included in my note. The members of the Entomological Service out on 
tour would keep in close touch with tbe Entomological Institute by frequent 
correspondence (including reports) and by visits to headquarters as necessary ; 
at the present stage it is unnecessary to elaborate rules for this. 

As regards the prevention of overlapping of work by mere advice to Local 
Gover nme nts and departments, past experience has clearly shown that such a 
system is a failure in many cases because, if the technical experts are only 
empowered to advise without any control, in practice they cannot advise in 
oa ses where little or no interest is taken in the work or where the work is being 
done on wrong lines by local officers. In such cases, advice is only given when 
it is asked for and, if given unasked, is not followed, with the result that it is 

21 
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not volunteered subsequently. If there is no control, there is no responsibility, 
and, without a sense of responsibility, thore ensues a deoided lack of interest, 
which results in a loss of efficiency in the work. 

As regards the giving of special allowances to men employed on different 
classes of work, I think it is premature to lay down any rules regarding such 
cases. As noted in my scheme, “ the pay would depend largely on the special 
qualifications of each man”, and his qualifications and capacity would 
necessarily determine his line of work. If the men employed away from the 
Entomological Institute were regarded as on tour, they would presumably 
receive travelling allowances under the ordinary regulations to compensate for 
the extra expenses to which they would be put, and in some cases it might be 
necessary to give special extra allowances in special cases. For example, if the 
Pathological Expert were to give a course in medical entomology at one of the 
Tropical Medicine Institutes in Calcutta, Bombay or Madras, he might be given 
a special allowance whilst doing so, to compensate for the extra expense of a 
prolonged halt in an expensive locality. But, as already stated, I think it is 
premature to consider such cases, which could be dealt with as they arose. 
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APPENDIX L. 


INDUSTRIAL DEVELOPMENT AND PUBLIC HEALTH. 

By Major F. Norman White> C.I-E., M D,, LM.S., 

Sanitary Commissioner with the Government of India. 

In spite of the remarkable advance ever being made in the perfecting of Fundamental 
labour-saving devices, the human being remains the most important machine j mlK ® tanoe o * % 
in the production of wealth and in industrial development. Viewed thus, 
all measures designed to improve the efliciency of' the human machine are development 
matters of economic importance that modern industry cannot afford to over- 
look. It is ever becoming more clearly recognised that 1 Public Health/ with 
its two main functions of preventing disease and increasing the welfare of the 
individual, is of fundamental importance in the industrial development of any 
country ; that the question of man power is fundamentally a health question ; 
and that health considerations must enter very largely into tho relationship of 
capital and labour as Well as into all other sociological problems of the present 
day. Such assertions are true of every country ; but in India, where labour is 
less organised than in the more advanced countries of the west, where the 
prevalence of parasitic infections and serious epidemic disease is excessive, and 
where climatic conditions and environment generally arc extremely unfavour- 
able, the neglect of public health brings au immediate and striking punishment. 

In spite of this, the subject of industrial hygiene has received remarkably little 
attention in India until quite recent times, and to-day its importance is not 
fully recognised in any part of the country. The main cause of this neglect of 
so important a matter would appear to he due to the fact that labour in India 
has been in the past both plentiful and cheap ; moreover, tho introduction of 
public health reform in India has ever been attended with peculiar difficulties, 
difficulties which dictated a policy of laissez-faire, incompatible with progress. 

Even in England, where health matters were in a relatively advanced state, 
special laws to safeguard the well-being of munition workers were considered 
necessary to secure a satisfactory output. It was realised that all new in- 
dustries present special health problems which demand attention. How much 
more do such matters require attention in backward India ? 

2. The recruiting centres of Indian labour forces arc for the greater part Neglected health 
rural areas, where public health conditions are no whit more advanced than conditions in 
they were when the etiology of all tho important communicable diseases of the 
tropics was enshrouded in mystery. It has been possible to apply a few of the n«y«ity for 
remarkable results of modern research to urban areas, but there are no consi- reform, 
derable rural tracts in India that have benefited, for example, by the discovery 
of the part played by mosquitoes in the propagation of malaria. And yet, more 

90 per cent, of the population of India is a rural one and malaria is all 
but everywhere prevalent, playing a part of overwhelming importance in the 
morbidity of the country. This is not the place for a full discussion of all the 
causes underlying the neglect of public health in rural India ; reference to the 
matter has been dictated by a desire to indicate the extent of the ground lost 
and the consequent necessity for making an immediate start, if India is io 
compete with any prospect of success in modern industrial enterprise. 

In the complete absence of any rural health organisation, it is not possible 

2 ! x 
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1o cope with outbreaks of plaguo and other devastating diseases which are o 
annual occurrence, and which run their oourse almost uncontrolled. Such 
epidemics can and do interfere most seriously with recruitment of labour, quite 
apart from the so serious direct mortality they inflict. Moreover, labour 
recruited from such unhygienic surroundings is seriously handicapped from the 
first. Living an outdoor life, engaged in agricultural pursuits, the ryot is able 
to put up with the considerable degree of parasitic infestation so commonly 
seen ; malaria and hook-worm infection, for example, is not incompatible with 
a fair output of agricultural work in such circumstances. Transference to 
large industrial centres, however, involves a change of environment which apart 
from other considerations connotes increased liability to disease. A more con- 
fined atmosphere, crowded insanitary dwellings, lack of outdoor recreation are 
certain to exercise a baneful influence and render the factory employd mor 
liable to fresh infections and to upset the compromise that his body has 
been able to effect with the parasites that it harbours. Had the large 
employer of labour a plentiful supply of really healthy material to start with 
he would still be under an obligation to secure for his operatives an environ- 
ment above reproach ; how much greater is the present ncod for hygienic 
environment, when in most cases cure has to precede the conservation of 
health ? 

From what has been said it will be clear that the progress of health 
administration in India as a whole and the control and eradication of communi- 
cable disease are matters of vast economic concern to tho industries of India 
The writer is firmly convinced that an improvement in general health coali- 
tions is a necessary preliminary to industrial as well as to all other forms of 
development. 

It is frequently stated and commonly accepted that a community or a 
country can obtain as much health as it is willing to purchase, but it is not so 
commonly realised that large sums devoted to the purchase of health arc certain 
to be remunerative financially. In this country it ^ generally assumed that 
early progress is impossible, and that education must precede any roal progress 
jn health matters. If all teachers in our primary schools had even a small 
acquaintance with the laws of health, and lived as if they believed in them ; if 
they were never unmindful that children take their bodies to school, as well as 
their minds, something might be said in favour of the policy of making sanita- 
tion wait on education ; progress though slow would be suro. As things are, 
the waste of educating children and then allowing them to die of preventable 
disease before they attain the age of productivity is sufficient to demonstrate 
the economic necessity at least of allowing the two activities to procoed pari 
passu. Moreover, a mind enclosed in a hoalthy body is infinitely more receptive 
than one enclosed in the parasite-infested body that is found so commonly 
in our schools. Sir Ronald Ross states in his book "The Prevention of 
Malaria” ‘ I have seen a large class /of coloured children, almost all of whom 
were suffering at tho time from fever or enlargement of the spleen, being taught 
the dates of accession of the Plantagenet kings.’ If health development has to 
wait on education of such a kind, progress is impossible. 

3. All are agreed that the organised labour of India is relatively inefficient 
and that the wage-earning capacity is low. It is difficult to assess the import- 
ance of disease as a contributory cause of this state of affairs. There is very 
little statistical data that can be relied on regarding th6 incidence of occupa- 
tional disease or of the effects of industrial occupation on the prevalence of the 
common forms of communicable disease. This is a matter that urgently calls 
for thorough investigation. The difficulties of such an investigation are 
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considerable, not the least being due to the fact that industries are not supplied 
by a settled labour force. When disoase makes further labour impossible, the 
■unfortunate victim commonly departs to his village and is lost to observation. 

In spite of the admitted paucity of reliable statistical data, it may be profit- 
able to offer a few remarks as to the effects of three diseases on the efficiency of 
labour, vie., malaria, hook-worm disease and tuberculosis. These three diseases 
have been selected for the following reasons. Malaria and hook-worm infection 
are almost certainly the two most potent causes of “ inefficiency." Both are 
almost universally prevalent in India ; both exercise their malign influence 
from earliest childhood and seriously interfere with bodily and montal growth 
and development; both, by undermining the constitution, render the body more 
prone to infection with other disease. Directly and indirectly they are 
responsible for an enormous mortality bill. Tuberculosis has been included 
beoause of the special risks, with regard to spread of infection, entailed by lar^e 
aggregations of labour in any but tho best hygienic surroundings. In India°a 
low degree of prevalence of these three diseases indicates a satisfactory environ- 
ment and a high level of personal hygiene. The three diseases together can 
in fact be used as a reliable gauge of the sanitary and health conditions of any 
Indian community. 

4. The increased attention that has been devoted in recent years to the Hook-wrrm 
subject of hook-worm disease is largely the result of tho initiative displayed disease and 
by the International Health Commission of the Rockefollor Institute. For in * lstri#1 
years past we have known hook-worm infection to be very common in most efflcienc, ‘ 
parts of India, but because ankylostomiasis, or serious symptoms directly 
attributable Jo the parasite, is comparatively rare, we in India fell into the 
rather natural error of assuming that tho hook-worm is not a factor of any great 
moment in the morbidity of the country. Having realised this assumption to 
be unjustifiable, the matter has been made the subject of fresh investigation, 
with the result that in large areas of the country infection with this noxious 
parasite is found to be almost universal. In the Madras Presidency little short 
of 100 per cent, of the rural population are infected. Over 70 per cent, of tho 
tea-garden labour forces of Darjeeling arc infected, and a similar state of 
affairs is found to prevail in the plains of Bengal. Enquiries are beinsr prosecuted 
elsewhere. In India most of the infections are light, i.e., the numbor of hook, 
worms per case is not large. A casual inspection of the inhabitants of a 
village, all of whom harbour the worm, always raises the doubt as to tho 
possibility of the worm being a potent source of harm. Apparent good health 
and the presence of, say, fifty hook-worms in the intestine are certainly not 
incompatible. ‘ Good health,’ however, is but a relative term, and wo liavo 
already had sufficient experience to learn that the phrase connotes a much 
higher standard of efficiency among a population that has been freed from 
hook-worms than among an infected one. There are instances in the gardens 
•of Ceylon of the output of the Indian labouring forces having been increased 
as much as 26 per cent, as the result of treatment with vermifuges, and this 
surprising increase in efficiency has been accomplished with a lessened preval- 
ence of disease of all kinds. A marked increase in efficiency has been noted, 
similarly, in the Darjeeling tea gardens, after general medication with thymol. 

In short, there is ample justification for the dogmatic assertion that eradication 
of hook-worm infection from Indian industrial forces is certain to ho followed 
by an appreciable increase in general efficiency, consequent upon improved 
general health and the lessened incidence of other diseases, chiefly those or an 
intestinal nature. 

It is not, however, the direct results of hook-worm campaigns that are 
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alone important. The collateral benefits that well-organised campaigns hare 
secured have been even more striking than the direct results achieved/ Most 
have led to a demand for sanitary reform, that has led to a further lessened 
prevalence of almost all diseases. Experience in the southern states of America 
is a striking illustration of this. The oft-quoted American experience in the 
Bilibid jail in Manila is another case in point. When America assumed 
charge, the death rate in that jail was reported to be 234 per mille. The intro- 
duction of all the ordinary sanitary improvements effected a rapid reduction to 
75 per mille. Further improvement was not effected until the question of 
hook-worm was investigated ; the administration of thymol was followed by a 
reduction of the mortality rate to 13’5. The recent marked improvement in the 
health conditions of Assam jails is almost certainly another case in point. 

Instances could be multiplied, but enough has been said to emphasise the 
importance of the matter to all large employers of labour in India. A thorough 
hook-worm campaign offers perhaps the best opportunity of effecting a rapid 
improvement in the health conditions and consequently the efficiency of our 
labour forces. 

5. The still larger question of malaria can only be dealt with very briefly 
in this place. As has been indicated, the general incidence of this disease 
throughout the country is a matter of grave moment to all connected with 
industrial enterprise. The problem can only be approached when the country 
has realised the urgent need of a real health organisation in every district 
throughout the country. The incidence of the disease can be markedly dimin- 
ished if we are prepared to pay the bill. Once wo have embarked on the 
enterprise, there is little fear that the money will not be forthcoming; results 
will be patent and the value of health as an imperial asset will be recognised. 

One aspect of the malaria problem calls for notice. Indian experience is 
full of examples of the serious, almost paralysing, effects of outbreaks of mala- 
ria among large labour forces engaged on the construction of canals, railways, 
docks and such like. It is doubtful, however, wliothA we have yet learnt the 
lessons taught by past experience. Such outbreaks are in almost every case 
preventiblc. Whenever such enterprises arc undertaken, the special health 
problems that are likely to arise call for most careful consideration ; the 
dangors can nearly always be anticipated. When a military force, however 
small, takes the field, the necessity of a sanitary organisation and precautions 
to safeguard the health are never overlooked. It is realised that their neglect 
is certain to lead to disaster. Quite as elaborate precautions are called for in 
uiauy of our large constructional works, bur, with few exceptions, the measures 
taken in the past havo been most inadequate, or altogether wanting, a neglect 
that has involved both waste and sometimes disaster. Large projects of the 
nature alluded to are rarely referred to a health expert at any stage of their 
inception ; their probable “ financial ” cost is estimated to a rupee ; their prob- 
able cost in human life receives no consideration whatsoever. The Panama 
Canal was a triumph for the engineer ; it was a still greater triumph for pre- 
ventive medicine which made the engineer’s work possible ; for once the health 
official was not subordinated, but given plenary powers ; and he made good. Is 
it not an irony that the most important research of which the results were 
appliod with such profit in Panama was research work done in India, work 
which has done so little for India as yet ? 

6. As regards tuberculosis and its special prevalence in workshop and 
factory, wo have very few statistical records to guide us. There is evidence, 
however, that the disease is more prevalent in the large industrial centres than 
elsewhere j that the disease is definitely on the increase, in rural areas abutting 
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on such centres, from which labour is drawn and to which the victims oi the 
disease goto die ; and that sufficient precautions are taken in few factories, to 
reduce the risk of such places affording facilities for the transmission of tuber* 
culous infection from the sick to the healthy. The city factory and the crowded 
workshop are not the natural habitat of human beings, and every precaution 
must be taken to prevent the unnatural environment acting delete riously on 
the employes, 

7. This brings one to a consideration of the health conditions of the Indian G ratae 
factory and workshop and of the arrangements made for the housing of em- 
ployes. The Indian Factories Act, 1911, is fairly comprehensive. There is 
however insufficient recorded evidence to justify the formation of an opinion as 

to how it works in practice from tho point of view of preventive medicine. 

Nor do I know how many, if any, health experts have been appointed inspec- 
tors under the Act. This is a matter which it might be profitable to consider. 

The prohibition of the employment of persons suffering from communicable 
disease does not appear to have been considered in the framing of tho Act ; this 
matter also seems worth consideration. Tho provision of receptacles into which 
the employes could expectorate with safety is a small but important point, 
taking into count the habits of the Indian. Such matters cannot bo supervised 
without efficient health inspection ; it is for this reason that reference lias been 
made to them. 

8. The housing of operatives is a matter that is fraught with much o! 
difficulty. From the public health standpoint, it is most desirable that indus- n „ wrniM n ng 0 | 
trial development be attended by the creation of fresh industrial centres, rather industrial 
than by adding to the congestion of our already congested industrial towns, centres, eto. 

No new factory should be allowed to be built anywhere, unless there be 

sufficient space to house all the operatives without endangering their health or 
the health of the locality. Even where cliawls and dwellings have been 
provided, they are frequently rendered dangerous by a degree of overcrowding 
that is inevitable in places where rents are high. Howovor well built and 
designed the dwelling may have been, overcrowding produces slum conditions 
in which the preservation of health is impossible. 

Another less obvious danger to our present large industrial centres would 
appear to lie in the great disturbance of the natural sex ratio. Thus, in Calcutta 
there are 365,000 males and only 131,000 females between tho ages of 15 and 
40. A certain disproportion is possibly unavoidable, but a disparity of the 
extent quoted would appear to be a direct health danger. It would be interest- 
ing to learn, among other things, what effect such a state of affairs has on the 
prevalence of venereal disease. 

The question of the type of dwelling best suited to the housing of the 
operatives is too large a one to lake up here. • In certain places endeavours 
have been made to perpetuate the type of dwelling to which the ryot is accus- 
tomed in his village. Provided due attention he paid to the modifications 
demanded by health considerations, such a practice may be satisfactory ; but it 
must not be forgotten that the sanitary regime practised in villages is the 
worst possible ; and that the deposit of human excrement on the surface of the 
soil is not to be commended, and is, in fact, the direct cause of the wide pre- 
valence of hook-worm and certain other parasitic infections. Finally, the 
village type of house generally signifies a high degfee of rat infestation, the 
dangers of which require no emphasis in plague-infected India. 

If the home environment of tho operatives of our factories he satisfactory, 
the development of industries will have an educational value, from the health 
standpoint, of no mean order. It would, in fact, be a gain to the cause of 
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public health instead of being the menace which it is certain to be, unless it be 
more generally realised that efficient health administration is one of the most 
important functions of the modern state. 

Other health 9. In the above memorandum reference has been made to only a few of 

proUems. the many outstanding health problems that are intimately bound up with 
Indian industry. Such subjects as the effect of the expansion of communica- 
tions which will accompany industrial development, on the spread of communi- 
cable disease ; the facilities that tho conveyance of natural products and raw 
materials offers for the spread of plague ; and many cognate matters that will 
suggest themselves, have received no notice. All are of great importance. An 
exhaustive discussion of the whole subject was never intended, the chief object 
of the writer being to indicate that a large part of the relative inefficiency of 
Indian labour is due to removable pathological causes, and to emphasise that an 
efficient public health administration is essential to progress. The war has 
taught us that freedom from disease can be secured in spite of the most adverse 
environment, if the sanitarian be given a free hand. For economic and still 
more for philanthropic reasons “ Public Health” must come into its own. 
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APPENDIX M. 

BULKS OK TEE MYSORE STATE FOR THE GRANT OF LOANS 
GENERALLY TO FACILITATE AGRICULTURAL AND 
INDUSTRIAL OPERATIONS AND FOR THE PURCHASE AND 
ERECTION OF MACHINERY. 

1. In order to facilitate agricultural and industrial operations, loans of 
money may be granted under these rules for any or all the purposes specified 
below : — 

(1) for the purchase and erection of machinery for agricultural or 

industrial undertakings ; 

(2) for the construction of wells or tanks, of mills, warehouses and 

other structures necessary for agricultural and industrial opera* 
tions ; 

(3) for the provision of raw material, working capital, or appliances 

other than those specified above required for the carrying on of 
industrial operations. 

2. The Director of Industries and Commerce shall be competent to sane* 
tion loans not exceeding Re. 1,000 ; loans of larger sums shall be granted with 
the sanction of Government. Loans granted for the. objects specified in (1) 
and (3) of Rule 1 will ordinarily be subject to a limit of Rs. 10,000 and 
Rs. 5,000, respectively, in each case. 

3. The rate of interest charged shall be 6£ per cent, per annum. 

4. Interest shall accrue from the dato of the disbursement of the loan ; 
or, if it is expended by the Department of Industries and Commerce, from the 
date on which the machinery is put in working order by that department and 
the borrower put in possession of the same. 

6. Period allowed for repayment and mode of recovery of loans. — Loans 
shall be repayable by fixed annual payments, discharging both principal and 
interest. 

Simple interest shall be charged on the loan, or, if it is disbursed in instal- 
ments, on these instalments, up to a dato one year previous to the date fixed 
for commencement of repayment ; and the total amount comprising the loan 
and such interest shall be recovered by annuities. 

The time allowed for repayment of the loans and the amount of instal- 
ments shall be fixed by the Director of Industries and Commerce ; but such 
time shall not exceed five years in the case of loans for industrial purposes 
and seven years in the case of loans for agricultural purposes. 

The time for repayment specified above shall count from the date on 
which interest becomes chargeable under Rule 4 above, provided that nothing 
in this rule shall be taken to preclude a borrower from discharging the loan at 
an earlier period or from paying a larger amount than the annual instalment. 
Tho excess so paid shall be credited in reduction of principal and the number 
of future payments shall, if necessary, be decreased, but no reduction in tho 
amount of the instalments fixed under paragraph 2 of this rule shall on this 
account be allowed. 

6. The date for repayment of each instalment shall be decided by the 
Director of Industries and Commerce in reference to the nature of the object 
for which the loan is granted. But the date of the repayment of the first in- 
stalment shall not be put off for more than fifteen months from the date on 
which interest becomes chargeable on the loan under Rqle 4 above. 

7. Postponement of repayment and remissions . — If from causes beyond the 
oontrol of the borrower the payment of any instalment becomes unduly burden- 
some to him, the repayment of this and all the subsequent instalments may 
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notwithstanding anything contained in Buies 5 and 6, be suspended by the 
Director of Industries and Commerce for a period of one instalment. Simple 
interest at 64 per cent, shall be charged on all suspended instalments for the 
period of such suspension. 

8. When the work for the carrying out of which the loan is contracted 
fails from causes beyond the borrower’s control, and when the recovery of the 
loan in full would occasion serious hardship to the borrower, the circumstances 
of the case shall be reported to Government, and such orders as Government 
may be pleased to pass shall be binding on the borrower. 

9. On every instalment which is not paid before the close of the revenue 
year in which payment falls due, interest at 6J per cent, will be charged from 
the date on which payment ought to have been made. In calculating interest 
under this rule, a broken period of a month shall count as half a month or 
one month, according as it is less or not less than 15 days, and a fraction of 
a rupee as half ivjrupoe or one rupee according as it is less or not less than 8 
annas. 

10. Repayment should ordinarily be made at the treasury of the- taluk in 
- which the work has been carried out, but with the special permission of the 

Director repayment may be made at any district or taluk treasury in the 
Stato. 

11. Security. — (a) No loan shall bo granted unless the value of the security 
is at least equal to the amount of the loan applied for. The nature of the 
seourity to bo required of the applicant or his surety shall be the saleable in* 
terest in lands or other immovable property held by the borrower or his surety, 
as the ease may be, provided the value of the same is at least equal to the 
amount of the loan applied for ; in addition to which, the object upon which 
the loan is expended shall be mortgaged to Government as additional security; 

( b ) When a loan is applied for by a group of persons on their joint per- 
sonal security, an amount not oxceeding 10 times the annual assessment of the 
lands held by the applicants may be sanctioned at the discretion of the sanc- 
tioning authority, provided that in addition to their personal security, the 
applicants mortgago to Government the whole plant, machinery and buildings 
on tho purchase and orection of which the loan is expended. 

12. 'Hire-purchase . — If an applicant so desires, he may, instead of offering 
security of immovable property for a loan to purchase machinery for agricul- 
tural or industrial purposes, obtain the requisite maohinery from the Director 
of Industrie? on the hire-puroliase system on the terms specified in the form of 
agreement appended hereto, provided the applicant deposits with his applica- 
tion one-fourth of the value of the machinery he requires. 

13. Recovery of loam . — All loans granted under these rules and all other 
sums falling due to Government in connection therewith, or under a contract 
for hire-purchase, shall be recoverable as arrears of land revenue, and a stipula- 
tion to this effect shall ho inserted in every agreement executed by a borrower. 

14. If, at any time, the Director of Industries and Commerce is satisfied 
that any person or persons who have received a loan, have failed to perform 
any of the conditions on whioh it was made, he may, after recording in writing 
the grounds of his docision, pass an order directing the recovery forthwith of 
tho loan, with any interest payable thereon and costs, as an arrear of land re- 
venue. On receipt of a certified copy of suoh an order, the Deputy Commis- 
sioner to whom it is communicated will forthwith proceed to recover from suoh 
person or persons any sums which may remain due together with any interest 
payable thereon and costs, as an arrear of land revenue : provided that, with 
the sanction of the Director of Industries and Commerce, such officer may, at 
his discretion, so recover any sum less than the whole balance of the loan with- 
out prejudioe to his right to recover the remainder of such balance at any 
subsequent time. 

15. Mode of application . — An application for a loan must bo made in 
writing to the Director of Industries aud Commerce on Form No. I, hereto 
Annexed, printed copies of whioh will be available free of cost at all taluk 
offices. Every application for a loan shall contain .a declaration signed "by 
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the applicant or his surety, as the case may be, that the statements made therein 
regarding the nature and extent of the encumbrances on tho property offered 
as security are true, and that there are no other encumbrances on the property to 
the best of his information and belief. The applicant shall also show in the 
column of remarks in Form I : — 

(1) Whether the applicant proposes to supplement the loan by any 

private capital and if so, to what extent ; 

(2) the estimated total cost of the proposed work and the probable period 

that will be oocupied in its construction. 

16. An application for machinery on the hire-purchase system shall be in 
Form II appended hereto, printed copies of which will be available free of cost 
at all Taluk Offices. 

17. Grant of loam.— No loan shall be granted without a local enquiry, 

which shall be held by a Special Officer attached to the Department of Indus- 
tries and Commerce for that purpose. The result of his enquiry will be reported 
to the Director of Industries and Commerce, whose subsequent action in dealing 
with the application will be determined by the naturo of the report as to the 
value of the security rendered. In dealing with applications for loans con- 
nected with agricultural purposes, the Director will obtain and place on record 
the opinion of the Deputy Commissioner of the district where the loan is to 
be utilised. • 

18. Loans will ordinarily be granted for the purchase of machinery 
approved by the Director of Industries and Commerce or other competent 
professional adviser as suitable for the purposo to which it is to be applied. 
Intending applicants for loans may address the Director to obtain advice, 
previous to submitting their applications. For the present, no fees will be 
charged by the Department for advice and assistance. 

19. All loans will be disbursed by the Director, and it will be the duty 
of the borrower to put the work in hand immediately after the leceipt of the . 
loan. 

The Department of Industries and Commerce will, if requested to do so, 
undertake the erection and starting of machinery for private individuals or 
firms, and will hand over the same in good working order. 

20. Machinery purchased with loans obtained under these rules must be 
maintained in good working order to tho satisfaction of the Director of Indus- 
tries and Commerce, who may order repairs or renewals to be made at the cost 
of the owner. Failure to comply with such orders will involve proceedings 
for the recovery of the loan under Buie 14 of these rules. 

21. Registers and account*. — The Director shall keep a register of loans 
and repayments under these rules, including cases of hire-purchase, in a 
form which he will settle in consultation with the Comptroller. This register 
should clearly show the stage in which each transaction stands at any particular 
time. 

22. Every loan sanctioned under these rules should be reported by tho 
sanctioning authority • to the Comptroller with full particulars. The Comp- 
troller will see that the loan is covered by rules and sanction of competent 
authority and will watch the repayment of the instalments. A special section 
in the Comptroller’s annual report oq loan transactions should be devoted to 
loans Under these rules. 
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NOTE. 

m 

]. Application for a loan under these rales should be made to the Director of Industries 
and Commerce on Form No. 1, printed copies of whioh will be available free of oost in all 
taluk offices. 

2. Loans of money may be granted under these rules for any or all the purposes speci- 
fied below : — 

(i) Purchase and ereotion of machinery for agricultural or industrial undertakings, 

ordinarily up to a limit of Rs. 10,000 in each oase. 

(ii) The construction of wells and tanks, of mills, warehouses and other structures 
necessary for agricultural or industrial operations. 

(iii) The provision of raw .material, working capital, or appliances other than those speci- 
fied above, required for the carrying on of industrial operations, ordinarily up to a 
limit of Rs. 5,000 in each case. 

3. All loans granted under these rules and all other sums falling due to Government in 
connection therewith shall be recoverable as an arrear of land revenue. 

4. The applicant will show in the column of remarks in form No. 1 : — 

(i) Whether the applicant proposes to supplement the loan by any privato capital and 

if so, to what extent ; 

(ii) the estimated total cost of the proposed work and the probable period that will be 
occupied in its construction. 

5. The rate of interest charged on the loan shall be per cent, per annum. 

6. Loans shall be repayablo by fixed annual payments, discharging both principal and 
interest. 

7. The time allowed for repayment shall be fixed by the Direotor of Industries and Com- 
merce, subject to the limitation of a jjgriod of 5 years in the case of loans for industrial pur- 
poses and 7 years in the case of loans for agricultural purposes. 

8. If the grantee of a loan misapplies the whole or any portion of the loan or otherwise 
fails in any of the conditions of the grant, the whole unpaid balance of the loan with interest 
and costs will be liable to summary recovery as an arrear of land revenue. 

9. Loans for the purohasc of machinery will be sanctioned. Only on the condition that 
the machinery is approved by the Director of Industries and Commerce or other competent 
professional adviser as suitable for the purpose to which they are to be applied. 

10. If requested, the Department of Industries and Commerce will undertake to erect 
the work for which the loan ,is obtained at the cost of the borrower and hand it over to him 
in good working order and with proper accounts of the expenses incurred on his behalf. 

11. The machinery purchased and the buildings, etc., erected with the loan referred to 
above shall be maintained in a suitable condition and working order, and repairs and renewals 
as directed by the Director from time to time shall be carried out without undue delay. 

JV.JB.— ' TbU is » summary of the conditions under which the loans sanctioned in Government Order No. Q. 2097- 
145— G. M. 55-12-939, dated 2nd September 1913 are granted. For farther particulars the order itself should be 
consulted. 


FORM 2. 

APPLICATION FOR MACHINERY FOR AGRICULTURAL OR INDUSTRIAL 
PURPOSES ON THE HIRE-PURCHASE SYSTEM. 


1. Name of applicant. 

2. Father's name. 

3. Caste. 

4. Age. 

5. Residence. 

6. Village, hobli, taluk and district where 
applicant proposes to set np the machinery. 

7. Nature and description of machinery re- 
quired and its approximate value. 

8. Object for whioh the machinery is 
required. 

9. Amount which the applicant is prepared 
to deposit (bang k the approximate value 
of the machinery required) . 

10. Whether the applicant wishes the 
Director of,Industries and Commerce to wt up 
the machin ery for the applicant at applicant's 
oost and what other help he wants from the 
Department in eonneotion with the installation. 
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FORK 8. 


ORDER GRANTING A LOAN UNDER GOVERNMENT ORDER NO. G. 2097- 
145—G. M. 66-12-289, DATED 2kd SEPTEMBER 1918. 

I. The sum of rupees is granted to caste „ 

calling , eon of , residing at 

as a loan under Government Order No. G. 2097-145 — G. M. 65-12-289, dated 2nd September 
1918, for the purpose of 


subject to the following conditions 

II. The conditions referred to are as follows : — 

(i) That as requested by the borrower the amount of the 

loan shall be expended by the Department of Industries and Commerce on the 

execution of the necessary security bonds for the purpose of 

and the work handed over to the borrower 

as 60011 after completion as possible in good working order with proper accounts 
of the expenses incurred on behalf of the borrower, or, 

(ii) That the amount of the loan shall be paid to the aforesaid. 

in instalments on the execution of the necessary 

security bonds, the first on the production of this order and the second and sub- 
sequent instalments on proof that the first and previous instalments have been 
properly utilised. ^ 

(iii) That if it shall appear to the satisfaction of the Director of Industrie* and Com- 
merce that any portion of the first or subsequent instalments has been misapplied 
to any other purpose than that speciGed above, "the portion of loan already pai d to 

the aforesaid Fball bo recoverable as an arrear of land 

revenue. 

III. (i) That the loan with interest thereon at G$ 'per cent, shall be repaid by equal 

annual instalments of Rs falling due with the 

kist of the revenue year commencing with 19 and ending with 19 . 

(ii) Such annual payments shall be made at the Treasury of Taluk. 

(iii) If default in payments of annual instalments on account of the loan occurs or if 

the aforesaid should contravene any of the conditions under 

which the loan is granted, the unpaid balance of the loan shall be recoverable as 
an arrear of land revenue. 

IV. That the machinery purchased and buildings, etc., erected with the loan referred to 
above shall be maintained in a suitable condition and good working order and that repairs 
and renewals as directed by the Director of Industries and Commerce from time to time shall 
be carried out without undue delay. 

V. That for the repayment of the loan with interest and costs, if any, due on the same, 
the immovable property speciGed below, in addition to the object upon which the loan is 
expended, is hypothecated as collateral security to Government. 


* 

Signature of the officer granting the loan. 


I have understood and agreed to the aforesaid terms and conditions. 


Signature cf borrower. 


FORM 4. 

HIRE-PURCHASE AGREEMENT. 

An agreement made this day of 19 between the Director of Industries and 

Commerce on behalf of the Government of His Highness the Maharaja of Mysore ( hereinaft er 
called “ the Director ”) of the one part and of 

(hereinafter called " the hirer *’) ox the other part. 

Whereby it is agreed as follows 

1. The Director agrees to let on hire to the hirer, and the hirer agrees to take from tfcut 
Director the machinery in the Schedule hereunder written (hereinafter referred to as " the- 
machinery "). 
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2 The Director hereby acknowledge# the receipt of R§» . for the option of 

purchase hereinafter contained. If the hirer (hail exercise suoh option, credit will be given to 
-the hirer for such ram. If he doea not, then such earn shall belong absolutely to the Director. 

9. So long aa the hirer thinka fit to continue the hiring, he shall pay for the hire of the 
-said machinery to the Director at Bangalore, without demand, the sum of Rs. 
every six months with interest on the amount of hire for the time being unpaid at the rate of 

per cent, per annum. The first payment of Rs. together with the interest 

which shall have accrued and be payable as aforesaid to be made on the day of 

19 , the second payment of Rs. and interest as aforesaid to be made 

-on the day of 19 , and the third payment of Ks. and 

interest as aforesaid to be made on the day of 19 , and the 

fourth payment of Rs. and interest as aforesaid to be ' made on the day 

of 19 , (and so on). 

4. It shall be lawful for the Director and all persons authorised by him, at all times to 
-enter npon any premises in which the machinery may be for the time being, to examine the 
-same. 

5. The hirer agrees with the Director that during the hiring — 

[a) the machinery shall be kept in good and serviceable order and condition (also 
without damagd by fire) and that no alteration or addition thereto shall be 
made without the previous written consent of the Director j 

(4) the machinery shall be kept in possession of the hirer and upon tiust for the 
Director at the hirer’s address given in the Schedule hereto, or at such other 
addresses as the Director may by writing authorise, free from distress, execution, 
or other legar processes, and shaft not on any account be sold, assigned, or 
dealt with, or the possession thereof parted with ; 

(c) all rates, taxes and outgoings payable in respect of the premises wherein the 

' machinery may for the time being be placed shall he duly and punctually paid 

and discharged by the hirer, and the current receipts therefor shall be 
produced to the Director on demand. 

(i. It is hereby declared that the Director has entered into this agreement npon the 
express declaration by the hirer, and the hirer hereby expressly warrants, that the premises 
npon which the machinery is to be placed are free from auy mortgage incumbrance or chaige 
.given or created by the hirer, or any person through whom he claims. 

7. If the hirer at any time during the hiring shall be desirous of executing or creating 
auy charge, mortgage or other incumbrance of or upon the premises in or upon which the 
machinery shall for the time being be, he shall give to the Director one calendar month's 
previous notice in writing of his intention so to do, and npon the receipt of suoh notice 
it shall be lawful for the Director to put au end to the hiring in maiinrir provided by the 
next succeeding clause. 

8. If the hirer — 

(a) shall make default in £>unotually paying any hire instalment or 

(4) shall be adjudicated bankrupt or shall file a petition in insolvency or enter into any 
arrangement or composition with his creditors or 

(e) shall execute or create any mortgage incumbrance or charge of or upon the 
premises in or upon which the machinery may for the time being be, or give 
notice of his intention so to do, as provided by the last preceding clause or 

(d) shall fail to observe and perform any of the agreements and conditions contained 

in this Agreement and on his part to be observed and performed, 
then, and in any such case, it shall bo lawful for the Director to immediately put an end to 
the hiring, and for that purpose the hirer hereby authorises the Director or any one deputed 
by him to enter upon any premises in which the machinery may be for the time being, 
and to seize and take away the same. 

9. Should the hirer binder or prevent .the Director or his Deputy seizing and taking 
away the machinery, then, and in every such case, the hirer shall pay to the Dilector the 
ram of Rs. 200 (two hundred rupees) as and by way of liquidated damage for breach of this 
provision and not by way of penalty. 

10. If the Director shall seize and take possession of the said machinery under clause 

8 hereof, the hirer shall have the option within one month after such seizure of purchasing 
the "aid machinery by the payment to the Director of Rs. together witn 

the costs and expenses of and incidental to such seizure. In the event of the hirer making 
s neh payment within the time aforesaid he shall receive credit from the Director for all sums 
previously pud by him on account of hire and the amount paid on the signing of this agree* 
ment. If the hirer shall not exercise such option and make such payments within the time 
aforesaid, the option given to the hirer by this clause shall cease, and the hirer shall not be 
entitled to any credit, allowance or retnrn for or on account of any payments made 
previously by lum. 

11. No allowance, return, credit or payment, shall be allowed or paid to the hirer in the 
event of the hiring bring determined by the Direotor as provided by clause 8 hereof, but the 
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him shall pay 'to the Director at Bangalore all arrears of hire, interest and damages, for the 
bresoh of this agreement op to the date of each determination. - / 

Booh damages shall be in addition to and not in substitution of any damages mentioned 
in olause 9 hereof. 

12. All snms falling due to the Direotor under this contract shall be recoverable from the 
him as an arrear of land revenue. 

18. The Direotor hereby agrees that the hirer shall have the option of purchasing the 

maohineiy at any time during the hiring by paying the sum of Rs with interest 

thereon at per cent, per annum from the date hereof, and also that if the hirer shall 

exercise such option he will give to the hirer credit against such purchase price for all pay- 
ments whioh shall have been made by him for hire, with counter interest on such payments 
at the like rate and also for the sum paid on the signing of this agreement . But until such 
purchase price shall have been paid in full, the said machinery shall remain the absolute 
property of the Government of Mysore. 

14>. If the Director shall grant to the hirer any time or indulgence, the same shall not 
affect or prejudice the Director’s rights under this agreement. 


Director’s signature. 


Hirer’s signature. 

Witness to signature of the said * 

Signature 

Address 

Occupation 


(Schedule above referred to) 

Machinery. 

Address for the purpose of clause 5 (i) 

District Town Street Number of house. 

FOBM 5. 

MORTGAGE DEED TO BE EXECUTED BY THE BORROWER. 

Thib instrument made the day of 191 between 

■ * of (hereinafter called “ the Mortgagor ") 

of the one part and the Director of Industries and Commerce on behalf of the Government 
of His Highness the Maharaja of Mysore (hereinafter called “the Mortgagee ”) of the- 
other part. 

Whereas the Mortgagor ~~ received from the Director of Industries and Commerce 

an order under the 

Rules for the grant of Loans generally to facilitate Agricultural and Industrial Operations 
issued under Notification No. G. 2146 — G. M. 55-12-240, dated 2nd September 1918 
and dated the 

day of 191 in virtue of which the Mortgagor ^ entitled 

to receive the aggregate sum of Rs. .as a loan from the Mortgagee for the purpose of 

5 and whebeas security 

for the due application of the amount of the said loan and for the punctual repayment of the * 
same according to the terms of the said order is demanded by or on behalf of the mortgagee 
and in order to furnish such security the Mortgagor has agreed to sign these presents. 

Now these presents witness that in consideration of the said loan and in pursuance of 
the said agreement the Mortgagor doth hereby transfer to the Mortgagee, his successors and 
assigns the immovable property described in Schedule A hereunder written with the 
appurtenances thereto subject to redemption aB hereinafter mentioned. 

These presents also witness that in consideration of the said loan and in punuanoe of 
the said agreement the Mortgagor doth hereby further transfer to the Mortgagee, his suc- 
cessors ana assigns the property described in Schedule B hereunder written, being that on 
which the said loan is to be expended, subject to redemption as hereinafter mentioned. 

And it is hereby agreed that if the Mortgagor, legal representatives and assigns 

shall duly comply with the terms on which the said loan has been granted and shall apply the 
same ana every part thereof in the manner provided in the said order and shall duly repay 
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the amount of the said loan together with any interest which may have become payable thereon 
or on any part thereof and all oosts if any inourred by the Mortgagee, his successors or 
assigns in making the said loan or otherwise in connection therewith, the Mortgagee, his 
successors or assigns shall thereupon retransfer the said immovable property noted in Schedule 
A together with the property described in Schedule B to the Mortgagor, his legal representa- 
tives or assigns or as he or they shall direct. 

Pbovidid always and it is hereby agreed that in case the Mortgagor, his legal 
representatives or assigns shall fail to comply with the terms on which the said loan has been 
granted ft shall be lawfnl for the Mortgagee, his successors and assigns to sell the said im» 
movable property noted in Sohedule A and the property described in Schedule B or any parts 
thereof and out of the proceeds of such sale to make good to the Mortgagee, his successors or 
assigns the amount which in consequence of any such default shall be payable by the 
Mortgagor, his legal representatives or assigns. 

In witness whereof the Mortgagor hereunto set hand the day and year first 
above written. 

The schedule above referred to. 


SCHEDULE A. 



SCHEDULE B. 


Registration district. 

i 

Registration bub-District. 

Village. 

Description of objects upon, 
which the loan is expended. 

\ 





(Signature of borrower) 

Witness. 

(1) son of , Village of 

(2) sou of Village of 

Signed by the abovementioned 
in the presence of 


FOBK 6. 

SECURITY BOND TO BE EXECUTED. BY A SURETY FOR A BORROWER. 

This Instrument mass the __day of IP 

betw een of (hereinafter called “ the Moifc- 

23 
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gagor”) of the one part and the Director of Industries and Commerce on. behalf of the 
Government of HiB Highness the Maharaja' of Mysore (hereinafter called “the Mortgagee") 
of the other part. 

Whereas received from the Director of Industries and Commerce 

have 

an . order under the Rules fCr the grant of loans generally to 

facilitate agricultural and industrial operations issued under Notification No. G. 2146 — G. 
M. 55*12*240, dated 2nd September 1918, and dated the — _day of 

19 ’ in virtue of which the said — — 

— are 

entitled to receive the aggregate sum of Rs. as a loan from the Mortgagee for the 

purpose of 

And whereas security for the due application of ihe amount of the said loan and for the 

punctual repayment of the same according to the terms of the said order is demanded by or 

on behalf of the Mortgagee and in order to furnish such security the Mortgagor has agreed to 

sign these presents. 


Now t^iese presents witness that jn consideration of the said loan and in pursuance of 
the said agreement the Mortgagor doth hereby transfer to the Mortgagee, his successors and 
assigns the immovable property described in tire Schedule hereunder written with the appur- 
tenances thereto subject to redemption as hereinafter- mentioned. 

And it is hereby agreed that if the said legal representatives and assigns 

6hall duly comply with the terms on which the said loan has been granted and shall apply 
the same and every part thereof in the manner provided in the 6aid order and the said 

gg legal representatives or assigns or the Mortgagor or his legal represent- 
atives shall duly repay tho amount of the said loan together with any interest which may 
have becomo payable theroon or on any part thereof and all costs if any incurred by the 
Mortgagee, his ’successors or assigns in making the said loan or otherwise in connection 
therewith, the Mortgagee, his successors or assigns shall thereupon retransfer the said im- 
movable property to the Mortgagor, his legal representatives or assigns* or as he or they 
shall direct. I 

Provided always and it is hereby agreed that in case the said 

legal representatives or assigns shall fail to comply with the terms on which the said loan 
lias been granted, it shall be lawful for the Mortgagee, his successors and assigns to sell the 
said immovable property or any part thereof and out of the proceeds of such sale to make 
good to the Mortgagee, his successors or assigns the amount which in consequence of any 

such default shall bo payable by the said legal representa- 


tives or assigns. 

Provided also and it is hereby agreed that although as between the 6aid_ 

and the Mortgagor, the Mortgagor is surety only for the said 

yet, as between the Mortgagor and the Mortgagee, the Mortgagor is to be considered as 
principal debtor for the principal moneys, interest and costs intended to be hereby secured so 
that the Mortgagor or his legal representatives shall not be released or exonerated by time 

being given to the said legal representatives or by any other dealings 

act, matter or things w hatsoever whereby the Mortgagor or his legal representatives as 

surety or sureties only for the said — and gjgr legal representatives would 

be so released or exonerated. 

In witness whereof the Moitgagor has hereunto set his hand the day and year first 
above written. 


Signature of surety. 


Witnesses. 
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APPENDIX N. 

EAST INDIAN RAILWAY. 

Proposed Technical School at Jamalpur. 

I.— Present System op Training. 

At Jamalpur, European and Anglo-Indian apprentices are engaged on a European and 
five years indenture as the result of an open competitive examination. During 
the five years they receive practical training as workmen in the workshops and 
attend a technical school for 4 hours per week at which they are taught a 
certain amount of elementary theory by masters, who are members of the 
Locomotive Department staff, and who receive allowances for this work. The 
apprentices live in a hostel where they pay for their board and lodging — the 
payments for this and for tuition in the school being rather more than covered 
by the stipend given to them by the railway. 

The following shows their monthly salary and expenses : — 


Jamalpur Locomotive Department. 

First year. Second year. 

Third year. 

Fourth year. 

Fifth year. 

— 

i 

Rs. A. P. I Rs. A. P. 

Rs, A. P. 

Rs. A. P. 

Rs A. P. 

Rate of pay . . 

30 0 0 30 0 0 

35 (1 0 

40 0 0 

50 0 0 

Deduction!. 

Provident Fund . 

Institute 

i 

1 

i 

i 

! 

i 

0 4 0 

0 4 0 

0 4 0 

3 G 0 

0 4 0 

4 3 0 

0 8 0 

Recreation Club . 

10 0: 

1 0 0 

1 0 0 

1 0. 0 

) 0 0 

Technical School . 

18 0 

1 

1 8 0 

1 12 0 

2 8 0 

2 8 0 

Total deductions 

1 

2 12 0 i 

i 

2 12 0 

3 0 0 

7 1 0 

8 3 0 


0 

r— 

et 

° 

e- 

01 

32 0 0 

32 15 0 

41 13 0 

Board and lodging 

36 0 0 86 0 0 

30 0 0 

36 0 0 

36 0 0 

Amount billed for against the 
apprentices. 

8 12 0 

S 12 0 

4 0 0 

3 1 0 

• ft 

B*. 


On completion of their five years apprenticeship, these boys are appointed 
as fitters or boiler-makers, commencing on a salary of Rs. 110 to Rs. 130 per 
mensem and rising by the 0th year to Rs. 210 or Rs. 230. The initial salary 
may be increased at the discretion of the locomotive Superintendent in 
accordance with the value he assigns to their work. 

23 l 
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Indian 

apprentice 


Disadvantages 
ol present 
system. 


Objects to be 
secured. 


Outline ol 
proposals. 


2. Indian apprentices are also appointed in the workshops of two classes, 
the first class commencing at Rs. 10 and rising to Rs. 15 in the 5th year of 
apprenticeship, and the second class, usually consisting of sons of workmen in 
the shops, commencing on Rs. 4 per mensem and reaching Rs. 9 per mensem 
in the 6th year. In both classes the apprentices are bound by a stamped 
agreement ; in the former to serve for five years and in the latter for six years. 

Evening classes of instruction were formerly arranged for these Indian 
apprentices, but, mainly because of the difficulty of attendance, their homes 
being in outlying villages, this was found to be impracticable and they have 
been dropped. 


II.— Reasons for Improvement. 

3. Under this system it is found that the European and Anglo-Indian 
lads who, in the absence of recruitment from England, must form the 
recruiting ground for the subordinate supervising staff of .the workshops, do not 
get so complete and substantial a training as is the case in men of a similar 
class imported from England. This is ascribed to three causes 

(1 ) Inadequate time for theoretical instruction of a thorough nature ; 

(2) Inadequate supervision of their practical work in the workshops ; 

(3) Disadvantages connected with the environment in which they are 

brought up as compared with the conditions of training in 
Britain, which conduce to self-reliance and development of 
character. 

It is also to he noticed that the system makes no provision for the training 
of suitable Indians for recruitment as superior mechanics and the subordinate 
supervising staff of the workshops ; nor for the training of apprentices in the 
Engineering Department, who at present receive little or no theoretical 
training. 

4. In view of the difficulties which^will assuredly be experienced in re- 
cruiting mechanics and men for the subordinate supervising staff of the work- 
shops in Britain, and also the desirability of making the best use of the material 
at hand, both European and Indian, it is considered essential that the facilities 
for training should be extended and improved. 

Further it is desirable, in the interests of the country at large, that 
opportunity should be taken of the very valuable practical training which is 
available in large workshops such as those at Jamalpur to train up a class of 
men who will be able to take posts in other mechanical industries similar to 
those of the foremen aud assistant foremen in the workshops, with a view in 
some cases to proceeding to further training and qualifying for supervising 
posts in such industries. 

Lastly, it is desirable that more attention should be paid to the early 
education of Indian lads who wish to become workmen in the shops, and also 
to afford some means of elementary technical education to such of the younger 
workmen as are capable of assimilating it, so as to improve the general intelli- 
gence and, therefore, the value of this class. 

III.— Proposed Improvements. 

5. The scheme now proposed is therefore designed:— 

(1) To improve the training of Locomotive Department apprentices— 

(a) hy a better distribution of time between practical and theoretical training; 

(2) by au improved theoretical oonrse ; 

(e) by better supervision and arrangement of the practical course in the shops. 
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( 2 ) To provide similar training for an additional number of Indian apprentices in the 

Locomotive Department, 

(3) To provide training for apprentices in the Electrical Department and in the perma- 

nent-way works, signalling, block signalling and drawing office branohes of 

the Engineering Department. 

(4) To provide elementary theoretical technical training in the vernacular, for some of 

the younger workmen out of workshops hours. 

(5) To provide training, practical and theoretical (in the vernacular) for boys who will 

become workmen, and 

(6) To arrange for suitable primary education for those who wish to benefit by pro- 

posal (5) (as a future extension of the scheme to provide for an even flow of 

recruits). 

6. For the first three portions of the scheme described above, it will bo Apprentices, 
necessary to build a new school and provide a whole-time well-qualified staff. 

The apprentices would spend roughly half their time in the workshops and 
half their time in the school, the work in the school being co-ordinated with 
the practical work in the shops. During the time they aro in the workshops, 
they would be under the supervision of a special instructor, and their work 
would be arranged in a progressive manner so as to cover all branches of 
workshop work. 

The Engineering Department apprentices would have a simplified course 
of study and, in place of part of the workshop work in the second year, would 
do practical work relating to the particular branch for which they have been 
appointed. 

Eor the Indian apprentices, a separate hostel would have to ho provided, 
but in other respects the boys would all work together, and no distinction would 
be made in the training between Europeans and Indians. 

7. The present number of Locomotivo Department apprentices engaged Numbers, 
annually varies from 20 to 25 according to the probable requirements of re- 
cruiting ip the workshops at the end of the fifth year, the number of boys 
under training at any one time being approximately 90. 

The school should in addition provide for an annual recruitment of 10 to 
12 Indian Locomotive apprentices per annum, which, allowing for wastage, 
would mean an addition of perhaps 45 students by the fifth year. 

Eor the Engineering Department it is proposed that all apprentices in the 
permanent-way works, drawing office, signalling and block signalling branches 
should put in a two years course of training at Jamalpur. The average annual 
rato of recruitment is estimated at 10 and this would mean an addition of 20 
students to the school. 

The Electrical Department would appoint, say, 2 to 3 apprentices per 
annum, meaning an addition of 5 to the numbers. 

The total number of apprentices to be dealt with would accordingly be 
115 in the first year after the opening of the school, rising until the full 
number of 160 was reached in the fifth year, after which the numbers would be 
about stationary at this figure. 

If the time of the apprentices were divided between practical and theore- 
tical work in the proportion of 60 per cent, to 40 per cent., it would be neces- 
sary to provide school accommodation for, say, 65 boys and to arrange for the 
training of 95 boys at a time in the workshops. 

8. For the elementary vernaoular technical instruction, which it is in- Workmen and 
tended to give to younger workmen and boys, it is necessary to provide an boys, 
industrial school, as a branch of the technical school. Classes in mensuration. 
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drawing, arithmetic, etc., would be given by junior members of the staff of the 
school to selected workmen, the time being given out of workshop hours. 

The industrial school would provide simple education in the vernacular 
in drawing, mensuration, etc., for about 3 or 4 hours a week in workshop 
hours to some oi the boys who are commencing their career in the workshops 
as workmen. The education would be free, and successful passing of each 
year’s examination would be recognised by a small rise of salary. The indus- 
trial school would thus provide an alternative to boys who at present pass 
from the Upper Primary Schools to the Middle English and High English 
Schools. 

The numbers in the industrial school would eventually bo large if the 
results were satisfactory, but it is proposed to commence with accommodation 
for 50 boys in the first instance. 

IV.— Management and Finance. 

Committee ol 9- 'I He whole of the technical education scheme would be under the 
Management, management of a Committee, of which the Locomotive Superintendent would 
be the Chairman ami the Principal of the school the Secretary. The other 
members should be the Works Manager, the Electrical Engineer, the Chief 
Engineer, or his representative, one other Locomotive Department otficer 
appointed by the Locomotive Superintendent, an Indian railway officer 
selected by the Agent, and a representative of the Bihar and Orissa Govern- 
ment (either Educational Department or Industrial Department, when con- 
stituted). 

The initial expenditure and subsequent additions would be met from 
railway capital with the assistance of grants from the Bihar and Orissa Gov- 
ernment, and the recurring expenditure would bo met from railway revcuuo 
and annual grants from the Bihar and Orissa Government. 

The building and equipment would be the property of the railway, and the 
staff would be railway servants. The income and expenditure would bo dealt 
with under the orders of the Committee, but it would be preferable if they 
could form a part of the railway budget instead of being kept separate and 
vested in the Committee. 

V.— Staff. 



The Principal and the two senior masters should be appointed by the 
Board of Directors and be officers of the railway. The appointment of all other 
members of the staff should be in the hands of the Committee. 
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11. The Principal should be a man with an engineering degree from a PriaJ fo* 
British University or a recognised British engineering college. He should be 

an Associate Member of the Institution of Civil Engineers or Mechanical 
Engineers, and should have had some years of experience in teaching as well as 
workshop training. It would be an advantage if lie had already been some 
years in India. 

As the success of the scheme depends very much on its direction in its 
early stages, it is important that the Principal should be a man capable of 
building up and developing the constitution of the school, both as regards statf 
and equipment, and who could advise and suggest the details of the design of 
Unbuilding and organisation. 

12. The two senior assistant masters should possess the same educational Assistant 
qualifications as the Principal, but need not have bad so much experience in m89lers ' 
teaching, and it is not essential that they should have had workshop training. 

One of them should be specially qualified in mathematics, physics and allied 
subjects, and the other in drawing and applied mechanics. They might be 
obtainable in India, and be of the class generally recruited for the Educational 
Department. 

13. The junior assistant masters should be qualified to teach the more 
elementary subjects, such as arithmetic, drawing in the early stages and 
elementary science. They would be of the type appointed to the Provincial 
Educational Service. 

14. The workshop instructor should be a man of the foreman class, and it Workshop 
is possible that a suitable man might be found amongst the foremen in the ‘“shuctors. 
Locomotive workshops, who cofild he given an allowance over and abovo his 

salary, bringing his pay up to, say, Its. 000. His duties would bo to arrange 
and supervise the work of the apprentices in the workshops, under the direc- 
tion of the Works Manager. The first year, apprentices would require to receive 
regular instruction under the instructor on an approved course, so as to become 
acquainted with the use of tools. Later they would be drafted into the various 
shops and work under the foremen of those shops. During the whole time, 
however, the instructor would require to watch their work and see that they 
were making tho best use of their time. The workshop instructor would work 
under the orders of the Works Manager in all matters connected with the 
presence of the apprentices in the workshops. 

15. The school would require a small number of demonstrators, etc., to ^® nor 
assist tho teaching staff in the practical work and drawing, etc. It is estimated 
that they would cost Bs. 300 per mensem. 

The Principal would have an office supervised by a head clerk and 
accountant on, say, Bs. 150, with ono or two assistants, the whole costing 
Bs. 250 per mensem. 

VI.— Hostels. 

10. The present European hostel will accommodate 95 apprentices. Of Europeans, 
the Engineering Department apprentices, it is estimated that half or 10 might 
be Europeans, and ono or two of the Electrical apprentices will also be 
Europeans. It will be necessary, therefore, to provide accommodation for 10 
additional European lads, which may be estimated to cost Bs. 10,000. 

17. The Indians for whom accommodation will bo required will be 45 Indiani, 
Locomotive Department, 10 Engineering Department and, say, 1 Electrical 
Department or 56 in all. The accommodation for the Indians should be 
arranged as in the present European hostel, i.e., rooms containing 8 or 10 
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beds for the younger apprentices and rooms with 4 or 2 beds for the Seniors. 
Lavatories and bath rooms would be built in an outlying block with a covered 
way. To give facilities for separate messing of the different castes, it would 
be necessary to liavo at least four mess rooms each with its separate cook room. 
At a rough approximation, such a building including furniture is estimated to 
cost Rs. 50,000. 

18- It is. proposed that messing and living accommodation should be 
provided free for both Europeans and Indians, though it is possible that it 
might he found convenient in the Indian hostel to give a monthly allowance 
to each mess and let the apprentices make their own arrangements for cook* 
ing, etc., Under the supervision of the Superintendent. * 

The cost of the present board inclusive of staff, etc., for Europeans is 
approximately Rs. 36 per head per mensem, or, say, Rs. 3,780 per mensem for 
105 boys. The board for Indians would be less costly and might be put down 
at Rs. 15 per mensem per head, which for 56 boys would be Rs. 840 per 
mensem. Thus the monthly cost of the two hostels, in addition to the salaries 
of the Superintendent and Deputy Superintendent, would be Rs. 4,620 per 
mensem. 

19. It would be necessary to have a capable European as Hostel Super- 
intendent with full charge over all the catering and domestio arrangements, 
with an Indian Deputy Superintendent for the Indian hostel. 

VII.— School Buhdino. 

20. The building should contain the following accommodation 

One large lecture room. 

Two smaller lecture rooms. 

Laboratory for applied mechanics, etc. 

Laboratory for chemistry and metallurgy. 

Drawing office. 

Principal’s room. 

Masters' common room. 

Office. ♦ 

Lavatory in outside building. 

To this would have to be added a room for the industrial school, if it is con- 
sidered desirable to hold this in a separate room. 

From a rough design of such a building it is estimated to cost Rs. 70,000. 

Furniture may be estimated at Rs. 10,000 and equipment and apparatus 
at Rs. 20,000, making the total cost of the School approximately Rs. 1,00,000. 

21. As regards the site, this should be chosen so as to be conveniently 
situated for access to the workshops, but there must be room for expansion, 
and it should uot be so close to the workshops that the noise would be a cause 
of annoyance and interruption to work. A proposal has been made that the 
school should be within the workshop enclosure, on the space near the Electrical 
Engineer’s office. This site would, however, be noisy and dusty, and it is 
questionable whether all existing space within the workshop enclosure should 
not be reserved for future extensions. 

VIII.— Accommodation joe Staff. 

22. The staff will be provided with house accommodation, for which they 
wiil have to pay rent under railway rules. 
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The following new houses will be required : — 


Staff. 

Hoq*s. 

1 

i 

Estimated cut. 



Its. 

(1) Principal 

One bungalow of the type built for District 
Officers. 

30,000 

(2) Assistant Master 

2 five-roomed bungalows as built for Assist- 
ant District Officers. 

40,000 

(3) Workshop Instructor . 

1 four-roomed bungalow as built for senior 
subordinates. 

15,000 

(4) Junior Assistant Masters 

2 three-roomed bungalows as built for senior 
subordinates. 

20,000 

(5) Demonstrators and clerical 

f 3 sets senior Indian subordinates' quarters 

3,000 

staff. 

( 4 set clerks 1 quarters .... 

3,000 

(6) Menial staff .... 

12 sets menials 9 quarters .... 

3,000 


Total Rk. 

1,15,200 


The total estimated cost, of Its. 1,15,200 does not include cost of land, as 
sites can probably be found on railway land, but outhouses, water supply and 
electric equipment should be able to be provided from the above sum. 


IX. — Courses op Instruction. 

23. Theoretical . first year’s course for all apprentices would be First year, 
mainly directed towards making good deficiencies in previous education, in the 
direction of mathematics, applied mechanics, elementary physics and chemistry, 
and drawing. 

For the locomotive Department apprentices the remaining four years Locomotive 
would be employed in a progressive course in drawing, applied mechanics and apprentices, 
mechanism, mathematics, elementary electricity and magnetism, physics and 
chemistry, and general knowledge. 

In the last year some instruction could be given in general subjects, such 
as workshop methods, workshop organisation and accounts, machine design, 
etc. 

The Engineering Department apprentices in the second year would have Engineering 
special courses in the subjects of their particular branches— apprentices. 

(а) for P. W. I. apprentices, on lay-out of points and crossings, etc., and maintenance 

of road ; 

[ б ) for Inspector of Works apprentices, building construction, strength of materials, 

elementary bridge and roof construction, simple accounts, estimating and 
surveying ; 

(c) for Signal apprentices, interlocking and signalling and station working rules ; 

(rf) for Block Signal apprentices, electricity as applied to telegraphs, telephones and 
block instruments and station-working rules ; 

(<) for Drawing office apprentices, design of buildings, and bridges computation of 
quantities, estimating and surveying. 


24 
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Fpr the Electrical Department apprentices, the course in the last four years 
would he based on that given to Locomotive Department apprentices, but 
special courses would be given in electricity, and the general maintenance 
and up-keep of electrical plant, wiring, etc. 

2 k Practical . — In the first year all apprentices would go through a 
graded course of practical workshop work, the object being to acquaint them 
with the use of tools. 

During the next three years the Locomotive Department apprentices 
would he posted to different shops in turn and have to work as workmen under 
the foremen of the shops, the object being to give them as wide a knowledge 
of workshop methods as possible. 

In the hist year the Locomotive Department apprentices might he allowed 
to specialise in any one shop, for the work of which they had shewn a special 
fitness. 

For the Engineering Department apprentices in the second year, special 
practical courses would lie arranged for each branch. 

(«) P. W. I. apprentices would work practically on linking, maintenance and lay-out 
of immanent way and pints and crossings under an experienced permanent- 
way in spi'liir and also on building construction. 

(//) Inspector of Works apprentices would be taught practical surveying and setting 
out, building construction and use of tackle, working with their own hands. 

(c) Signal Inspector apprentices would work as litters in the signal shop and also he 
gi\en practical experience in erecting signals and interlocking gear. 

(il) block Signal apprentices would receive practical training in constructing and 
repairing telephone and block instruments, testing lines, etc. 

(e) Draughtsmen apprentices would receive practical instruction in surveying, levelling, 
plotting and estimating on actual works. 

The Electrical Department apprentices would receive their last four years 
practical training in the Electrical Department workshops and the power house 
and other allied work. 


X— Recruitment. 

25. Recruitment for posts as apprentices in all three departments will be 
on the results of an examination coupled with selection. Candidates for exam- 
ination should not lie under 1G nor over 19 years of age. 

The principal will hold an annual open examination. Deforc entering, 
each candidate will be required to say which branch of the service he wishes 
to join. After the examination every candidate w ill be examined for physical 
fitness aud a report on his health made by the Railway Medical Officer. 

20. The Locomotive Superintendent, Chief Engineer, and Electrical 
Engineer will then select from the lists, after personal interviews or interviews 
with a selection board whichever may be found most suitable. The candi- 
date's place on the examination list and his physical fitness will be taken into 
consideration, but selection will largely depend on bis general level of intelli- 
gence, strength of character and the impression he makes at the time of his 
personal interview. 

A candidate would have the option of putting down his name for more 
than one department, and in that case he would come up for selection for the 
different departments in the order in which he places them in his application. 



183 


In view of the different systems on which the education of Europeans and Standard of 
Indians is at present conducted, it is doubtful whether for some time to come eiftminati °B- 
it would be possible to have the same examination for both. The proportions 
of actual recruitment must depend largely on the vacancies in the hostels and 
school and, provided the examination secures that the selected candidates have 
the necessary education to assimilate the work at the school, it is not of much 
importance whether the same papers are set to Europeans and Indians. It is, 
suggested that the standards adopted should he roughly the Junior Cambridge 
for Europeans and the Matriculation for Indians. 


XI.— Cost of Scheme. 

27. The initial cost of the scheme may be summarised as follows : — 


School building 

Rs. 

70,000 

Furniture and equipment 

30,000 

Hostels (1) Addition to Europeans 

10,000 

(2) For Indians .... 

30,000 

Houses for staff . , , . 

. 1,15,200 


Total . 2,75,200 


28. The recurring cost is estimated as follows : — 

.Monthly. Annual. 


Rs. Rs 

Staff 5,100 

Stipends of apprentices 160 at Rs. 15 . . , 100 

Board of apprentices — 

Hnropeaii 195 at Rs. 3t . . . , 3,570 

Indian 50 at Rs. 15 L S tn 

Up-keep of equipment and apparatus stores . . . :R)0 

Contingencies of school 1)0 

Ditto hostel ...... 100 


Monthly . 12, HO 


Total annual 1 , IS, 920 


or say Rs. 1,30, 000 per annum. 


Initial cost. 


Recurring cost. 


The initial annual expenditure will be somewhat less than this, or say 
Rs. 1,20,000 in the first year. 


29. The present expenditure on the 
matcly as follows 


Salaries— 

Locomotive Department . 
Electrical „ 

Engineering „ 


School grant 


training of apprentices is approxi- p regent 

expenditure. 

Monthly. Annual. 

Rs, Rs. 

3,000 

330 

S70 

4,800 

57,000 
50 r.oo 

58,200 


Total annual expenditure 









